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Written aeooiding to the Syllahm of General Engineerbig 
& Drawing as prescribed by the West Bengal 
Education Board. 
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8^, ^^«?rrf9r»r #t!?, ^ 


«rw i5S'a»o 




c^. Rr. ^*1^ 'e^^ar 

^5, atc^ai earn, 



^ •rft'^f^i '»i5i?r^l wr c^r^r 

^TOT^^pi^fRTif«l 'e (General Engineering and 

Drawing) ^^51” I 

^^jsrnaf^ ^tvs’ll*!? 3nf, c>it ’Ft^w ^sirwr® 

*tTi i 

'srf^ wf?r *nr 

i 

^ 5R?i csr^cifi <2Pif^^ ^t5it ?f3if»t’fc^' «rrr^ cf'QTT^ Tl?^ 
tl^Tj ^n!«i c^ ^c®it6JTl «u:w*r 

(Projection), fSr (Sectional Views) «lt%»r ^ 

'S ^c® y^,'—^fif^Tifir^ ^c»rcBp 

\%x^ %\z^ I 

f^. fn. tpi. ^^Ssf5^-u5?r 

^T5, B.M.E., >(i^mj mm -sifs 'sitsrnr 

W 5 i I 




SfJH 4% «WOT JRWtW »||f5 i— 

«N»« «1 




■G , 




2 . ) •••' 1 % « 3*525 -'^9 ^< 3*526 

„ vsr ^T|5l —^9^t9 . ^ «I91t9 

»4 i5I K'C E'C" 

i>« -(iiOi d,0 

^vsv vsi^Tt^sT ^1 



GENERAL ENGINEERING AND DR^WWG 
Syllabus for Class X 

[ Students electing the Technical Group arc to 'stuay 

compulsorily General Engineering and /)razOT 

Instruments and their correct uses. 

Bisection of lines and angles. R 

Drawing of different angles by means of set scj^es and 
construction. 

Division of a giv<'n line into number of equal parts. 
Standard size.s of drawing boards lettering. 

Type of lines. 

Draw'ing of tangent to circles. 

Exercises on touching circles in rectilineal figures. 

To construct any regular polygon on a given straight line. 

To inscribe polygons in circles. 

Circles iiiscrilicd in regular polygons. 

Correct reading of methods of drawings on ellipse. 

Involute of a circle. 

Paraliola. 

Ortliographic projects, planes and projection. 

Projects of points, lines, planes and simple solids like prisms, 
cubes, pyramids, etc. 

Indication of different materials on drawings. 

Sections of these solids on different planes. 

Scales and their uses, dimensioning. 
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Jtrara*! a 2 i««r 

^General Engineeriog and Drawing) 

(Geometrical Drawing) 

(Drawing Instrumenta)—CT *1^ 

^*rrf^?rVit^?T wi ^ihj <3i^ 

:— 

(5?) (Dividers). (^) (Compasses), ‘CTI- 

C*rf%9l* >8 ‘CTI-C*R’ (Bow Pencil and Bow Pen), ^1 

(Drawing Pen or Line Pen), (^) (Scales), 

(«) ‘C'Srr^^Bl’ (Protractor), (1?) (Set wiuares). 

(^) (Drawing Board), (^) (Tee-sqimro), 

(^) ‘C3p!^-Tro» (French curves), I 

(Drawing Paper)—'2(’?rpr 
t^Tl ^ ^T15T^ 5ftf»r 

I c^r «rff% tt’T^ 

^ (Drawing Papier) -^1 a TO ^ 


^®1 3[? (machine>made paper), '®rr^ 

^ (band.made paper) I ^ 'aTTS^OT ^T»W ’TmtR 

*fT'9^1 Wi, 5— 

.20X15 t% 30X22 

.21X17 „ Wr^m’T.34X26 „ 

WR.24X19 „ -40X27 „ 


'^*rr?r-^m. 27 x 19 „ 



52X31 „ 









«’* 1 ^ 

cTOi wr^'s 

#n I ^ ^ 

^fmr 5ft? ^FW (Cartridge paperji 

W-(Bbeet) ?t?, Wf?’- 

(in rolls) ^«ri m I 

«(?? wtc?? m Cf^ <pii ^I'oi 

?pr?T? I ^ 

(Drawing-Board)—^OT5C*f (well 

seasoned) *rt^? C?t^ (board) Mf*! ?? I Ff^ CFtZ^ 

(drawing pin) 
[fFSl 33] #511 
FtC’f 

Cff^-viiir ?? 

?#!?! ??? ^ 

??; 'St?! ^ 
nr^ ’I'# ?t?Ei ^'QTf? 
C?1^ srtfTFTSI 

♦rrs^sri F'^bi 

?Br?^, ’F#?! 
cm? #?i ^ «m:^ 

’?fir5n cm? 

#r5 ?? I F'em-^ti %"f (fibre) m? ^«rrm mckr 

tt%t #<^F5K?'c?Tm mn ’ic? 

cmrnr? (Tee-square) [ 2 ] ?imTr^ mic? | cm?^#r 

??nr ws #ifi? ?7??T? ^1 me? i to? cm?-^ii 





























^ ^ i ^T ^ i rg c^ 

^ sn I ^^ 1 fBcar <?rtf^i* c^ c’Tt^-'e 

^sUtt® ^m wfi <rtPF %5 Ti fe^5tc*f cnt^ 


^irtr® 5!1 *ftc^ I 

?nr I 

>iwTR i«r^ 's «i^ bT<tj « «i^ ^rcw 

‘ft*-c^fj 1^ I 'Q 55 ^ irf^ *it^9n 


z' 


\ 


5 


-90* 







I 

Ut-c^m 

♦5 m» ■»• rt 







’*?tC^ ^Ftf^T (blade) ^ f^ I ‘JlW’fS^ »!Cflf if»rri5^ 
C^l fS^ 90“ I ^*fOT (edge) ^ (bevel) « 

'BTf^ ^ (ebony) fin i^fi I fi^ 

n^nc^'9 finr nr^, ^ ^ii 

C^T'Qn ^ I Ttff ‘5|*-C^tnmT-<il^ ^ (blade)-fl» ^riRJ 

nc^ I ^?r (n ‘mn’ )-^ 90“-f^ 

^1 ^ fin ^1 ^fin c*f'en ^♦ra^ fip^n 

#» ^tcfer fif»(^n fifi wr^ nn ^ 1 

n^in^ TO CTO ^5t?rt^ ‘TO*-« ^W7 fim ^ 

^ i ^nft c^rt^-i^Br n tfit® itn ^TO-?la? 




8 


‘^»n’ (bla(le)-'iRr COT^I PiOT %i c*(P^ 
‘’it^-c*R’ ^srtwm c?<i tt^rl ^ (ftar 5ts 3) I 



5^^c^tc^ Ftf^ c-iPtw 15T ftfS 5^^Pr;^ fvf^i 5ipm 
«[Tft?n >TOc^j »i3imt9[ ^tjii #rrc^ i 

f&af iR 3 

‘5t-cWTl^’ Ft 23 ^f%TOt^ 

CT, ‘sit«rr^’ 6=i' 9o* f^f5^ i 



ft-cvfm mi 

11*15 *ifNi I 
fEorsR 4 

TTfin c*r^ TT^, ^ ^ "»rf-a^ csw Pr^f^ 

'sit^^ cw^ 5(1 ’srfu, m Ffsg^ pRt^ c^ <»^ '=rrt^, 
^$t^1 ^ ^ I ^1 ^ • 

‘5rrm* Pf sri ^ 








'TO 


t 


90*-cw 4 cwnr ^♦tw <ffti?r, 
(?it-c¥HJTPi^ ‘sit’ll '9 ‘^’?r f%5rt^ 

W ^ ^ C^n 90* 'i^ ( ^31 S[^ 5 ) I 




(TiJ-c^trnr %i Pl-cvrm *nfhFi; 


f53 6 

‘C3^C^SltS* (Set-squares) <3 ^5^1^— 

vultjfir '« 

ft ftOT irfw? 

^1 ^1 vitr^f I 

■^ft >1^, ft'? 

^tft?n 

*rr:^; 'sft9 

ttftin ?r?f, ft? 

"©ft ^c? sn I 

c3|ft^TO^-^?r 'i!^ CT, >9ft ?K5?r si? to 

^t’en sft?i ^finii ?f^Tr?r ?ft? c*f^ ^9, 

?T^ ^<n I »it<fT^‘i 8 b' 

srf^-'e?rmi CT^-c^tum ^iw® ^ «itc?; ?n ?CTO1 c^ ft<^ 
^'9 <l1r?, ?t7 ?tT»? ^ftTI ?M« ^ I 'TO15 'il’KtA 

84®-!»»*-8«“ ftfsr, « ?3r^ ^ 



?tTi ^?ITO1 C*lii-C?T?t^ Vi > 
tsasRC 



• >rfirtvi w-ftn.'s ^ 

‘CTfenWtWftl* ftsrnitflft? <1^1 « 

CTmr»ra ww i[«5R Sncst i »**-ll® 6^ 

»(lr51^!ii ciff^n «i«n^> <ji^!—7 =i< fe CT’TPi’-’i's, 5t-«fi[jtm 



CT^-c^njim?! oc-c^M 
f53f!l? 7 

ifm (Pit'cmrjt^ ^»rr^i ^5T; 

nt®’ ; ^ 



ffeiSR 8 









ftv I (?!$-c^jtOT 8«*-f«f3r c^«nf 

*ffWi c^rrc^ Snc^ St-OM^r *rffw 

8t*-f%f^ Tf^, (flar * 1 ^ 8), 'Q c*ff^»r fw^n 

8«*-f^ C^t®lfB ^RTtW^'R } Ijf? ‘5|-C^T?Jt?r 'Q 

f^f%T[i 5rfii, ^ c»i|'CVf?iJti |S=T ^■rfi:i 51 

‘ft-C^lflfr >inmm m (parallel horizontal 

lines) ^?, ‘ft-C^Ut^’-vS^ 

(verfcicalC^^^ Ff^ (slanting) W^T^T 15^1 I 

'®rr^T^ c?-cTO c»!t-c^firrt^ 



. ^rrrri’Tj ^ Trf^>T^^9r 

fK?!it 9 

'5ft!if^ ^s |b 51 w^riwfsr 

•rrc^ I (51^ 9) I 

'sit^T^ c’^si :rf3f {7it-c^T5jim '*rt^i 

I AB c>f^ <nr«n ( 1 m 5TW0); ^*ir5^ c*f^5^ 

CTO 91^ I viiCWM 30*-60® »rtfcwi 

9y^ AB-^ ^*r-C?TO ^?r} <ij^TO 46*-c’it*c^nw^ 
9IT1 «f<«(CSit^ C^^-CTOrfPT^ >ic«f u5iR«tC^ 

Tl*R ^ C^ 45*-C^t-^^JtOT '^fir^i>1 60®“C^t-C^?TO 5T?Tl^t« 







► 

I Cfftr 

45*-C»f^“C^JtOT Tf?f^ fim 



o*f^ %1 I 

c<if^ 91^1 irl’T I 

c^^-c^sTteM a^rrsTfe^n i5*-c^«i sfijfcir 

ft-c^T?iJt?:^?r »it3rtc^j -tirtsi ^*1??? 

(t53r ii^ 11) i 5t-c^t^rrac?F nf^^rrc*! 



















SO^-C^^ffB iilJlTOC^ ?r«, "f 

^3t?51 <2[9W C?[<n, ( "RTfsi C?r^ )-^ ]6*<’<FtC*! I 

miric^T bfi^R 


■m^i 

C?'C^T!(-^il^^1 c»it- 

JU A 

5t-c^^jT?r 



AO 5|- 


feai 12 


5115ft?lt^1, ^t^l B-f^^ 

BD ’Slf^r »11^C^J 

CD-mi &H I AJiCD I 

c^-c^n^r c^T«i*>i^f^^ c^ii -srff^ 


I 





'9 

m Wl ^■«rt*l (CompaBBes) 

^ ^flc^, sTflt^ ^’Tl 

C^S! W 'Bi^ 5I^^15rt^ f&e1^'5t^ (DividerB^I^pr ^1 

I ^T^»n ’Ff^c^ i^^r, TO ‘fs^’ 

«c?'«?i nm I* 

'8f*M'3i ^’V'nr 'Q ^ffj i uwTcA*OTf5 

^ 'e ^T^Tm c^'Sin i 

m 

'BJTf^^c^sf, ^iifijf^!iTf3<; ^«vv£i to ’ft^r TOF 

id i ^T3«l «f3KR »i^ =f=?l1 «i^ j^y c^ 

(ftccuracy)-^ ’sfC^T, ^ »15f ^ 3T31 

^^W\ <21^ CWm 'Bf W 3?^1 ’ITS I 

(Compasses) ^1 “^’', (Dividers) ^1 

^3 i siisFj ct, c»iiri^ to^ ^ 

♦ttf (le«s)-^ C?l\^-»tBTT^t?I ( fBsf 5F^ 14 ), 

’^n ) ^1^1 51C^ ; nlW3 

»iW C^, cn%BI3 ^ (lead) IpFt^ C^m 

RT^Cftarsi^ 13) I 

^BlT^t5( ^3 ^51-^®*(TO (German silver), ‘fe»r#l’ 

(Eloctra),- ^JT?5pf^^|3[ (Aluminmm) <21^ ^ ^ ■. 

'«rf3 ^?l^rB|J3 t^TO3 ^ I ^tBI ^133 i 

(Electro-plate) ^ ^ I ^3 ^FT^ITO igr?- 

* 3iCT ifB, 4^aT3l5 atsfir® m want *11^ ^tsrt 
5(1 5Wtt ’^tf’^15 I 

t ^w^*tni fsc^, cartful i 




^ ^ '8 C>1^ iftl ^fifW TOf; 

^ HI I ^ ^ ^f»j ^j( s|^^<5 I 



(Pencil point) 

(Coinpasaes) {Di\ ider) 

fw|!Ri3 fraisiai 

fHPlH ^ CH, ^lC*t^ ‘•tn*^’ (Point) ^ 

CHH iS’P fnf^ i?H,—HI CHH ^ nwi*5f 

W f^lHTai HI HtTF,—f^^Hl C^h 6 9!t^H ftfed 

HI 1% Hi ^'Hlg'8 Hi HH I CHtH CHtH 



’ITW 'e 




9 

^ W w } <iift c*rtro i 

^r®, CTO C9^ »fsrR TO >i5nr TO«ft 

»ilTO?r TO ^ «itc^; TO^I TO 

fert^tOT TOt^l trfw ^ TOt^l 

<irtc^ Tl^c^ ^fihr gtTO 6^ ^ ^ 

ST® »il^TO 'srt^ 'STTO TO-m (T pgpi fiTOj • 
c^TO ^ ^'^1 c^fSrai «i5pi?r ^511 ‘*fc?i‘&^ft itrclr 

6^ »iTO I nw 'ii^ TB 'sr& 

c*ff^»r ’fin ^ I c’FtsT cTO f®^t^TO 'Q iMtTO 

^rt'Tl clH C ft3f 51^ 15(a) ], 'srfTO c=ft5(“CTOfe ^rf^ir v£i^f5 



t^5T 

^•fcira frosn f|3 ^ir 
m] Pi5i j’FTtirl 
♦ftrm’f f&sn ^1 
TO1 ?rn I 

(0 


ri[ifi ‘f^fro’-’Pt^ \5*tft •KTC’f [ 5ru5 (6) ] I 

(CTO f® ’sfft® f^c^), I 

CTO c^*! TOir ’ffc®! f®®t^TO's ’F'^rni ^5^ '^tTC’f, ^*<tir 
CTO ^TCIH »il^^ 5^5® ‘nt*f’ (leg) TOT%1 m Tl 

toTO To Tf® I ^ST cTOt '£i^ ‘TO' m 

f^’9c® TO TO1F, TO "819 *ft?R:^ off^ ^TftKl »iw;iTOr 



fro*! '6 i\a 

WS ‘f^-*(C?*fe» (pin-point) ‘C*fft»r- 

nc?*§’ (pencil-point), ^ 

(pen-i)oint)-'Q 
I 13 ^ 

16-C® C^g’ I 

tpral 

m^TTPra M*(9r «f^T^ ’'fl^ 

^1 ?f?r,— 

*W (shank) ^ 

‘iPF^ ntC? C^ ’ffl^ll >1?P 

C^T& (socket) 

^ I (c^T5^ ^:a *31^ ^ 

^si-*r^5i^5f-9 nic^r) i 'sn^'e :-~^vrr3|!C5r, 

i7(^), i7(n)-c® 1 feai i7(^)-c^ m 

nrn c^Tm ‘’srf^’c^ c^^ c*r^5, ^^ nw<^ 



(a) 


( 6 ) 

fW VR 16 


(c) 



• D 

W (Sf) 


‘ W’« 
fw? iR 17 

I ^ ‘Tf^r’ (legs) ^fSPF 5Tt^ 

tT’FT^r® *|-nrl ^t^r, ^gr ‘knee-joint' *»rfc^ ; 

yfvH ^ 5111 «r|f% '^f^Tnr »i«rif wt’ic^ 

18^^ fTS^' 

c?fr57, c*f1%5r f%^^i c^ 

^sT^ ^^*1, frp ^; ’srm «iHR c^u5 

ys\^ cm fs 1 ^, f^ 5 [-nc!f'&pr 





)8 

<?r m Thr c»i w 

c^ 5ft^ *ff^*r5 51% ’por sn I 

>1TO« 'if 'knee-joint' ’iftr^, ^ 

w f^5(.*(t^«^ 5rrn gfos^y i 



18 

^MT»i *6 ' Knee-joint' 

(Extension piece) ^1 
(Lengthening Bar)—W ^ W 

(lengthenintJ bar)-<il^ ^t^PlT ’?"^’nr ^ 

nr?^ ’pn ^sti^ m i 

'Q ^i[p[ »r^i ’*F"^Tc»nr »ipm?i ^ 

( fe 5f^ 19 ) I 


(Knee joint) 



^ (Iiengthening Bar) 

Thr-»a^ 


19 







•© ‘‘c=aii-few3?stii» 



<?Ti-c<l?r 


(Bow*pen, Bow-pencil and Bow-dividers)— 


t5 ^ 

3Ff9c^ cjjPT 

^ 5(1 ; '^3[ 

^Kirnr 

‘c^i-c*|5(’, ‘cTi-cnf^* '« 
‘c^i-tterl’ET^’ ^1 w 

i" ?[^r. %m 

^^>1^^5I, fpar 5(^ 20,21,21* 
'e 23-^ C*fW* I 



C'^1-C*1*( (Bow-i^an) 
ffeas^.ai 


(Bow-pen) 
frai 20 



(Bow-pencil) 

23 



(Bow-dividor) 

38 





(Pencil-points and 

Drawing Pencils)—^ H, HH, HHH, HHHH,— 
^rl^-'enl^l cnf^ epw i HH-c*ff^ 

HHH-C^f^ HH-C^ wm 

^ H-^Tn cn%9r ^ ^c^pr ^ 

*ft^i 'Q TO I c^ ^ H-T^’f-'dimicnf^ 

^1 i 

•ic’F n Hii —^ I TO 

«rTTOF n-^"^ c»fPf3T *niw i 

cnfror^ m^n ^rs (chisei-point) ^ i ^rrrN 

^1 cnPT^r mt^^ii, Pifi^ ’Ft’fsf 

TO'^'^Pr 

^ (light), 

’sr^ (fine) 

a«fl 'Slf^ 1 ^ 

(?it?nc?^ ^n if^T^ 
f r «git^«m ’2’^1 a ^. ^^tr$ 

Pi®in24 ^rPr c^rfro 

«rf^ TO? ^ ^1 ??, ?1 ^1 ^C® CJP-N (tracing) 

m ??, TO 'SICTO^ 5m (^sfr^ ?*? H-^TO ) 

cnP!^?TTO???, 5iftc»r "i'?F (c?1n H-«ii?) c^fpp? wr^ 

^F%i ^Pi Pc^ ?? 1 

5(^tTO? TO'Sf (Pointed), TfW^? 


• ‘H*-<*tPia W!( ‘Hard’ pencil. 


5Tfl 



>1 


«r5 (chisel-pointed) ^1 *ftW I JPm 

#®r, t5 ^ ^ ^ 1^, ^%n vhlw 

«tft’f ^ ^ ww '«d !n I 


V 

:g^—«I 9 ;nw eraser) 

T,^ j|^iTfWR?l Uft^ ‘Venus’ «}^ ?rt5^ nm 
^ 

iJ 


Wff 

^ TO 

wc®Rr cfV^ wn ^ 
5 J 1 srfai 
cn% 9 ni 
'Sllw I• 

'sit^ ^ «rt?f’rnr 


} to r 



fw c^%9nr vin ^f¥rf?r 

«r 5 f ^ nr® 

f ^9 3{;25 

^W\ 'Pil 5(1 ^ nrr, cn =V1VM «(C!(C^ ^ll^^1 (card 

boardl-'ii^ ?[C«(J «rr?r 3/4" ^S|> *1^1 'S i" i" P'®?! W «Pt^ 

n^ ^ifSn nntn to 5 ( i ws nrsm 

mcn^ ntm ^>o «itw jptft, 

«iiTO( nli« ^ I 


«n *nt^=K^5R (Drawing pen or Line- 
pen)—^n5( jrnnr ’Fffn fro ^ cnP»m-5ft( 

^Ffirai (Chinese ink) (Indian 

ink) 5? I 

<w===^IZZ 3 iiffi 

gt< m 

fMv 26 







ib- • '8 ^ 

117 ^t®c»Rr nr^hr 

C^ ^1 Tff I ^ ‘sftKW I C*R-vfl 

^rfrnr ^*fw?r dWcr ^c^Tfw (TTO 

VStl(tlK ^9 ’Wl I fM sr^ 26-^ 'S? ^ cw Tr^r®cf 1^ 

vrft iprr^ c^, ^ cStc^ mj «’iFT^-?f'8^ ^ 

«rRnr ^ ^ p I Tmnr ^ \ ^ 

3n^, i (?it-^f^ (3r«rt?r«t^ 

’we wi ^ ^ I ^'\t^<n^'^ ^ 

JTf^ I 'Sfvtw dft^ ^fgc7 crn ^f^?il w? 

«%l sn:s(T^ ^ CTrti c?r^i 

tS^ ’vfirai ^1, ^ ^^f5 jSist 

7%1 Ttfif ®f^c^ >8 i f5|^ (nib) cit^ mj v£J^&1 

’if^^iti^ ppt^'® ^ ^f5?r ^inm to i*' |" 

=¥Tf^ <2jm TOT I vfi7J!C7 7Tf% ®fOT, ^rr^-cnsi ^7^^ 

TO ^1 'ilC^W TO ’flfir^ ^ft?[1 

•rrnr i <m ^ cto, ^i, c^»r m 

^%i ftTfl ^%i ^T%i ; ^fe»[ ^finr 
’ff *m I 

TO 

'8 C^-C^ tilTOtW ^ ^ TOC®^ ^’fc«f3r 

TOi m <11? I c^f^ ^c® »rr^ cn^rfi ot 

c»i^c? iij 7 ^ cw^i’ ^1 5f^ 27(<r) ], TO w toIB 

OTC»^-CTOJ1^ ^’iRI ft-CTO7tOT TO ^ ^f ^ 'H'r ^ lC^ 

TOFi ^TOTOr?aft(TO?[?tf^ftf^cTO«ri?5r7i(:^ 

I TO1 ^7^ ?TOr FsTOf »iK?Trw ft-cromr c^- 
cTOrTOti?'®TOf^TOlfHl^TO»^f5^TO TOI’^fiw W 



’wrrt^ • S3» 


«rrf^ ‘«fjTW ^rftn pro 

nm I [ fM 27 w ] 


^ c^ ^tPt wr^ w ^ 

WR P'C^num Ti c»i$ c yhij i wi f 

siw 





(’f) 




?»i*wRn 


^ctwmic% i)5»*i«r* -Setw^ * 1%! sfi« 

‘flw ?ttii iii^Fs •nn I 


ffcl ^ 27 

I ^t*fr^*t^: '»rr*«rf«r 

P «f^1, m-C’Tfll, f ir-m'n ^ 'sn^-CSftn, (bar) 



“5T^p9 Tfi? 

fpai 5j? 28 


{fB3is(^28), «rr5 ‘^p5TR^^’ Pfftr5^«^?r»r 

^tPi, ^1. 

pi?F m- 

(quill)-'fl^ ^ Cl^ 

CTtP 

<r(l«FI TfPfT®^^ 

‘Ff^t^«Pir35 SlHT*ri®?r *m [ Saucer; fis5 29 ] 



*‘bt|P? \%^ '©Pi’fH ftw *rr5i i 

30 



m 'e ^ 




♦rtOT ft?} <ii^4rr^ aiarr^r® 

^ «ii^ 4^ ^pftri '©fti^i ^ ^Tftrc^ ^?r; «rhr 


«n® ^ ^ f%^i, ^ arfr^ ?rTc^ *ffhfi ^ i 

^ owft ft^ (nib) ^tftr 


ft^i wwr 'SttFp ft?i, c’fr^T, sri ^ 
W W ^5wi ’ll?? ‘Tii5*c^ ^fftr® I 

I *f^iif%-^i^ ^ftr ^csT ^ ^ftr 

c’TW ; c^^i, ^ ft| iftftr «rrftp^ , Ibr 
vst^lcvi ^'e ft| ^ 9 [ ft^ ^gr ^ftc^r ^ 

^1} 5Ffftr ^ &tR?i ?rffw, ftji i 

‘^ftsslsq ^ ^ ^5pTO 

•rt'Q?l '9 irfftrn ’®rrft^ ^ sri ^ftnii ^Tf^ 
^ <rri;^ i ti^; c*r-»i) ^tftr Tf^f? ft?i 

’^ftnr *fft?f?r Rftf ftfe ^ 
^ mTO’ 

(qiiill)-'il ’Ftftr «I^1 

^ cWf^ (quill) 

^tfti 9rr^-c*R-'ii «tc^«i ^ I 
TO ^ CTO «rf?[TO ^ftr 
fm ’TfftTi «»iw, wi ^ ^1 ftc^ ^ 1 
*^fbTO ^*-'iwr fttftt ^’ITO ^*ic?r ^iiTOr »i-fe- 

ft^SRSO ^t%l, ^ ^Ptfty^ 

C^ Tf% WT 5iTO Ttftl ^1 ^ 1 

VS^ ^FTftr 5F5 TO, ^ ^^TO^ fttftf 

^ ^tft^ TO Tfe^, 'sTO^ c^ ftn Tfftnr RRrt 
^ TOi ^ i TO TO cn^ ?5^9r, TO TO «rf^-(TO*'iRr 

l^'QWTO^fTO^, TOTOI VI i 
5i%«r TO <fftn TO I 




(Protractor)~C^ ^ yffim? iW, 

*c«f(5jl^&l«’ Tl ‘frtin* wl ^ I ^ ^-WtTOQ 

C 31(a) ], *rff5?r ^ [S[^ 31(6) ] I 



'sijf-c^in ‘c^rtjjt^fet?’ ’41 ‘^1’ 

sft 31(a) 

m (?Pt*l (anK)e)-'il4 m 4»rm* I ^t?'36t’FT4'®f»T ^FtriRT, 

c>!fi!^ROT, ^r4i m'PifSm #ai <fr^ i '«(<-wrrTO 

I 4tf^or{f t^c?p 

C4 «rfc^, c^sfSr i fic^ 

AB aim a^ ^ti, a ofH win-Ttfri 



^ U(b) 














ft# w 

o-pc^ntf 

Ts ^?r, c^®nr f%6r-« ^ \ tt?t^ ’rt^tni 

cft^ cT<rf?r ^ cTtsf c^*i ^^rr® #:®r, AB-c^r^rfrp 
CW^ twf^ ntl^® ^C® ?E?[; W ^ 
c^«i wtm t5 c*rf^-«rhB 

PPT to i AB-OW 

W9, *rhf 'srtrw, c*rf^ ti% %i W %l 

‘W’ »Rrt^i CT'f^?! ^ Pn^ Ti c*fPP!-f^* TTi’nr 
m\ c^ ^ I ^^1 cffl ^ I 

^*rf^®t^T?r STTt^ Pc^ pRtTfc^ (m^TcWsr ’tTf^i, 
a '“TtsT® 'jPir® P'srtn^ 5r*(7®Tc^ ^- 

^ C^*l 'STR® 

ttThr c»[^ ^ c*fpR ^1 pR Pti fH^’f P^» 
’f’irf^ c^Pm ^ ^ii:*cr %i ^ i 

«mr®Rl^ tt?[^ P1^ <m 

3nRr®ttn ^vf \ itrR Pr^ '®Trr^ imr^c*Rr 

m c*wi I 5Tr®t®, ^tm ^'^-Ptd ‘®t^tmarf9r-c^\ 



!W PtI( 3W1 <fi^ 


















(French cnrveiHCf-CTO mm tm m 

cwt^TOi <nri«nr, wt^^wvy, ?(jTf^, ojctrt^, 
tPff^a^rmi ^ ‘^‘«f5Rr Jit^fnr <W^. 

(3ft^ «rr^i c^ w c«wi 

•[ fiai 5iy^ I 

TO c^TST ^3 ^1 few 

^ ^ffen 



fK8 32 

»i^1, ffSlWtC^ viRTOW ’W, ^^WSl 

*Rr *Rr fH *^FTr^’ f^^rrat^r c^ts? ^cw f%c^ j w (?i^ 
% «^r4 ^fei m=a«n i *wpi-*m ft TOte ^ 
^jrt^i ^?r *fc?nr ^ fe^, « ^ , 

vftt^ r c w mjm •« sj^ ^ if^i ^ c^ to 

vt'Q I ^:*nr wrro ^15 fH m^ 

«rr^«I »ii^^TOH»rT<¥ari 



CasrtC^ (Drawing 

board) Tff^l, 'S ^ (stooD-'^RT ^fUTI,* 

<Sim “SRvf^" (Drawing pin) 33] 

I c^ c^ 'BRTt^ c^rr^ c^tc^nr 
m ^fwi I ^5rrTr=? cro cm ‘iitui’ ^ ‘t?i’ 
^ >8 [ fM siw 

ai?rj ] I ^ cw c^'en (?\t crr^ 

Ti I ^ravst^fff »Fn-f%5rnrr^ wi 

^ I vii^^ ^-C^^jTnr (T.sqiiare)-vS^ ‘STf’^l’ (head) (C^ m- 
ntc<^ trw ci»rf^, ‘^i’ (biado) »rmf^ ^ *rr^i ^; 

^3?nr irfi3[ i 

^-cTf^TTn^ %Bf'«^ ’Fm mi I 
16" X11" J5^^i <«rfc^ I 

W«f,—TT^ brt >8 «!r^ 29" (30" ) X 22",—^ST^t^ 

^TtlRT ^ ^ I ^tw m®sr 

19" X 15", T1 OT ; "^tlTl C^rfC^ f^mi 

^8? m FTflt^C^ ^^<l» ^f^Tl ^ Tr%^ ^ 

cm mt I 

ft-cmiTOT m 90"-’p%i 

pm* ^ 1 , ^ *mp*cf cpc^ m «rtc« ft-cmmr^ 

?r5 ^t^; mc«Rr f^Rtrnr »TOrm 

m CVfW ‘^^fR* (Drawing-pin) 

(fl55 5f^ 38) p «i?|F^ 5Tcn m j mw 



^ ^ WR ^ f^R ^Pltt?l1 ?t« r ^ 

?Fm'W5^TO!pftftxTi«rr^f^«^^inT^r5?[^nTw i 

^ (Drawing.pin>-'»ilWt5{ pR^, 

*fn^ yf^Rnr c^arwcn tr&i 

•=^* ‘JlK^'il^ tr^ Fr?fp5 C^ ^1 ^srRfT«r Tff^ 

^*rrp^ ; I pl^ ^«crTfW t(%1 ^T%l 

(?iTc^ ^iw ism 

'srf^«Ft^ff TOT I ?T^P5C^ *J%1 Pc«F 

pp^^i ^ ^P?r wl pTi ^?ii 

^rtr’f I 'iRii’r to ^wr® 

C^ft sn i 4?Rn =?flcsT PR 

ttf%^ii Pr^i R^«u ^^51 *rfn[ I CT 
PiTO C<(€in 'flt ^ f53| SR 33 

c^, Ft^f^ 5t-c^?nT^ '9 (?i^-c^m?iF ^smrTF 

Pr? «mi I *fR59ii '9 c^tt c^t^ Prsr ^prtwf 

<2ftafe^ a^Bts^—Plir^ fSi ^TfF ^ ’®'RR FTPPCf 

3?l«(tw^ (border) ^1 ^ I FfP^ftW Rt*( ^%t*l 
?t%i »rRtnT 9 ^rt^TO T!iT^ uj. 

c^rRjtOT ^sii-cF^n cnPR 

^1 'b;^ 14" X10" nisi wi I ^irwF 

toPc^ ^tmR Tffinr v^i^ mi fiw P«r srm 

PiPrs^i 4^^OTnt^>n^3rnf9^Tr•l^’Rft^ 

fwi c^ i3*x9"^<i» ^mw?r#t'sfff^ ^TOtfejTOr ^Prs 
TO^<* rn7Fi 

ir®w orfPpT® *rta, f%i snsm Cboraer)-4?f ^w®: 

RN ^ppFi ’Fi’R Trftr®i| ?R I 




Titirtvci « vrasr 


sr5 ^ 35[^; ’PH* '« (?MT«f%^ 

^<0^ ^ »R*rft5rT«t 'Q 'Q »r^«rTt«ft ^ 

« 15 TW ^ 

^rfftrr ct 1^ '« 

'«r?(nmT l to ?[Tf^ (free-Bfci) nm- 

nr>f CTO ftcapaf c^u TOi =n; *rf^am TPitTO^ C5li TO?1 
CTO cfIi (ftms: ^t3ic*^CTOi), 

5fTO C>iV*f^ Sf^ #n ^T'Q^t^ TO^115^ c^f^ I 

«nrff^^ ftar to, «f«ic5i^ ^wrtro cnt^rc^ TOi 
ins ^u 'arnnscTOr to TOti, tot^ 

TOnr w 'ii^ TOn 1m TOc«t >?to^ ^ i 

Tot® «tTO ft-CTO7lOT TOtC^ 14" X 10" (f^ 13" x 9"^^) 

CTORT 5l*rr %l ^ "Rff^r (horizontal) C^^ TOtC^ 

^-?lc®»TOf% ^ ^3rf5? I 

^^TOPtins centre lino ; (Tt^TO “^-C^^” ^ “C^-(3r^” ) TO I 

TOt^ ^ ciit'C^^Tt^ TOsnp in$ 1^=1 

TO1 »ITO TOci^ TOWtro TO51 

TO ^ I ^TO^ 'Sf^r^ TOJ f®3i TO ^ I 

cniTO %i »i^ ?R[1 CTO ^t^c® Ttf»r f^r® 

I 

TOf^ «3 c?Rrt« eWjg-c^Pf—-c^lfTO 

fK!5 ^ Cir«TO 1^ «rr^-(TO (line-pen). CTI-^TO (Bow- 
compasses) TOS ’■ITO ^Ptro «r«TI ; sflTO 

ftci® ^ fftwl cTOc^ *TO I ’sPTrt 

nr^ 1^, ^ar ft-crorfc^ ^n%-c*R toto 
TO^ i ci *r^TO TOcTO, ^-crom « c^it-cronw^ 



CTO 


cm, ft^ 3wwt*» l.>l^l,—■‘af^W.’l 

c*f%^ '^rm c^^fSr c? ti^ ci 

iSffi ^ ^ *s^, ^*n?rj ^ 

Ttc^r dW mi^ ^Pf ^5iH:5Tf3f ^jf^, c^[- 

c?i^ *ffhn cwt^^ ^ c^ 

c^rr^i f^^Ti ^ f^i I «rf^-cn^ ^mwr ^ot 

W^RT Fr«t C^ 5l«r¥ft^ «iTt^, c^t% sn ^ I ^PTft 
^ ^ m I TO TO to:^ ’^Tf^ «n^i »iw TO 


TO m ; TO ’®l?f^ ’TO ^’IPra cJli» 
^ %TI C^^ ’Ftf^ ’’Itc^ *w 

’PT’fC^Rl m fW9l 

^srff5[r® 3^ I c^T TO =P(TO ^TOir ^*nr »ii^<ltc*i 

cm ^%i crf^i ^<??ft ^tiffi 
^ 15 ( 13 C^; TO ^fro TO^’mr *i5nj ^ot *rf*( 

^ ^TORT nf^1 *ftw ; «raRc^ TOTff. 

^ ^^1 ^(?rr^ v£i^ to c^5( TO to^tM^ 

^InsiiTOTOt'QC^rf^^i 

^^51^ CTO, ^ 

^tf^ ^?f^ '®ilC'*i^ ^1 ^*tRr 

R)Vd'4fHC7 ^nrfC^ ^if^fTl 


♦(%nr ^ • 

^Tf% fiTO TO TOC^ TO^ TOirs 

fro ^ ^ ^ ^ 



mrhr*! 'e 


fen C^»[H' ^ITC^, »ITI V)*NW W^l *mi| -tlCM 

^ cw I fH Wirv C^ ^ Tffn 

wfen*fffen?ff I 

3WI TO ftf%a (width) 

TO TO -f <J*nrriir ^ 

'Wfei ^FTf^ «fvr® ^c^ fiiTO c^ fet^n 
vsv^ di#i ipjsri i !ffe?T 'e •to 

«(TO *n^ im\ i ^ 

^ feiw 'sirm a, ’FTf^ TO «WR^ f5 
<«rri:^, fto ^; s!%®r »ic9p 6^ 

m*l ^t'e’sttn >nrTO^ to ^<1 ^ i tot fka^r 
c«rrsi i 

«2lsFtOT 'srtrw, '®rr^n i cm 

(centre line), ^im (border line), 

»f"m^fe5?r ^Nfl-a^ Tl (contour) ^'®JTf?, ^^5Jtf? I 
c^<l TO^nr 5it*t 5^81 c?t^-(r5c*r f%| 'st^su 
TO, cw«in ^rm m^rnr*!^: ^ 

«*f^^ #n TO 'siSIRtf^^ :*- 






fifes’® 

m 




1. Oui^^^, 
Projection line 
Com^tion line 

2. Centreline 

3. Section line 

4. Dimension line d 
Extmsion line 


TJTOWt 

m 5Ao"(o-oo67 
=0’15»n.m 






5. Long break line a’ll 


6. Hidden line 


7. Cutting line 


irmt^tcswi 

i»w *i?i n<ti tJs'IO'oi") 
0‘25 m.Di. 


8. Short break line 5^ 


9. Ground line 

10. Border line 





45" f^fit 








(Lettering) 

c®r^” ^Ff%r5 =rr^, ‘Jw 

iqp * 

^ ’i^'^rji Ti ^( CTO ^rtcn^ ^) ^5w:?r i 

C®^[f^, C*f^^<t^r ’^itar^r (arrow heads)-'® t*(Cv5 

^ffffecsTJir ^ ^spJfTOc^ 'srf^'s f^'® c^ff^ ^ mc’fi 
cTOTO^i ^5rl c’ni’T cifeni i 

6^ c^rtf’^fir ^[f^ c^s? f^fwl ^ 

5(t^ i ^ (dran}?htsman)-vil^ I tfl?F^ 

*r^c«nr 'sm'® ’T^«tji ^?rr^ t^^r i cwt»^c^ 

fpcanr c^V'j?^ i c»rm IT? (style) i 

(Block priiiting)-“'il|uf% fiCTW^l etf W 
^JW'S '® C5T«n (Capital Letters) I vfl «r*R«fif?r 

"BiT^ tT?-c®c? ^tci5 ; ^"*11!—(1) ’rt'®-’tm ^ 'stsh, 

(2) ?m 3PF (3) m'Sl ^’*F^ (Vertical Gothic 

Letters), (4) C^TO’ (Inclined Gothic Letters), (6) ^ 

(Vertical Eoman Letters), (6) C^«m* ‘(31^11=1* 'TOT 
(Inclined Boman Letters) I 

^ ^®rmv “C^TI ^C®il’* (Small or Lower-case Letters)-'® 
^artnj I c»r®t^ uq^: 

(l) C^l C®1^ (Vertical Gothic Lower-case 

Letters); (2) Cffl ^TC^ (3T^ (Inclined Gothic Lower¬ 

case Letters) ; (3) ^ ‘CTtTO* C^ C»rt1 (Vertical Boman 



liower-case Letters); (4) C^* *cmm^ ^tm CW (Inclined 
Roman Lower-case Letters) I TO «ltn? I 

TO?r 51^ ^8 



fpU STv 86 

[ in" ^*rtc5i 1 C?r«n ^’n ^’fi 

c*Tfto[ ijiRti, TOKtPi 3prf'9i5 ccWi 

cB?jn ^ TOft i 

TOOT m m ^ ^ <3r<f1» *fT-iT*frf-t 

^ s ft ii rsr tot ^1%n to ^ (i) ftftro to 

CJ<t1, ( ^ TO), M 'Q W PiR'flU TO ^1^1 
«^«if^TOI TO TO hfro ^ 

CTO ^froi frot TOT& 'Ffihn, cnftcTO TO«ft ^Jroi 
TO I ^TO Vff»f RtSft TO I 








(9) HOT ^tOT 'S H^’*fTl— 

[ iV' w^H ^^rfwTH OTI. 's 

HHHH 3T^ c^Hi c^ ^ 4^- 

iUHfc H’HOT m TtH *ffTO ’tt^ ^fwi OT1, 'e ^ 

«rar 5Ffl^1 HH ftfw i 






t If mm > ■ '' 





■ ■ • ■! 


^CLTWOIB 


■ ■w J 


36 

2(a) ^ ^ ; ^"Rr ^ v£i^^ i|1r*f^ 

37 fkar <?f^, :— 




ffefiR 37 


























( 8 ) 

'At *1^ ^5T^ ^5tntr® 

0‘9 15 ^ J'Sa-’STRm ^ I "A'^-T TO'Si ’H’d « “J”, 

“V”-^ ^C^, C, G, O. Q, s,--^tw?r 
‘ «rart« ^^?[1 m^tii •A^t ^ (m\ 5i%ii 

w?r c^T^ af^?r 1 :-> 



X—*9 














t 




«8 



N 

0 

p 

Q 

B 

s 

T 

U 

V 

w 

X 

Y 

®*tnra 

fivtu 

•93 

1 

•87 

1 

•93 

•87 

•93 

•98 

1 

1*46 

•91^ 


^tcw 

s 

t 

c^rtsi 

1 

•07 

C^t»l 

1 

'97 

•93 

•07 

cm 

■93 


•73^ 


■07 



z 

& 

1 

3 

3 

4 

5 

C 

7 

8 

9 

0 

l*ter?r 

•87 

•47 

•07 

•8 

•77 

•:n 

•77 

•83 

•93 

•77 

•93 

•93 



























%t3 

•87 

•93 

•07 

•93 

•93 

■83 

•93 

•93 

•07 

•97 


C^tsi 


w c^ 511, 5 T’n 39 fes 

fiWt^ I A, C, G, M, N, 0, Q, S, 

'swrufsnr ^t*f: ‘l’ *nn ^ ^ 'sw^r^f^nr 



1234567890 & 7 


^ «w?l 
fR^89 

brtr IL ^ i '®rrf j, u, V,—Trf^^i 
^\ f5a[5f^ 39ctrl^^’Mlc^WT^i 







(4) «wRr~ 

^rrsi wf^i OOT' ‘‘9rt^’'-<ii? ^*n 4 c^, ftW^ to 

^ ^iFTV'e ^ «ri 

c^-jf^ oic^TOr ^1 ’rtS^ sjwf,—CTO, 

B^C, G, J. 0, Q, U. «rff^,-H7i^1% f»l%® 

wrr»nr ^*1^ 1c^^msi’ “’rf^” 'to '»nr^, 

511^ i ’ifi^, 

c^t«f^ vz^ c»i«n ^ir i i£iBn^?r to t5 c^ft i 

BCDErCHUKLMN 
OPQflS TU VWXYZ 
/2345e7e90& 7/. 

c?8!W’ “’ff^w** ^sm 

40 

>i?r? ^5ic?F 'BiT^l^r (TTi^ w '»i’*p^ft 
^cnw\ ^5?5 T5 =iFfl(1I1 f%C^, ^®(l-~“COMJiINATION’'; 

5}^ ^51^? C.f5 ^ I ^1 ^ I 

^r^pjr 'sror^ ^i^rrsi '®t^ GO*-f^ ^r® 7o*-f®flnr 

TOJ TW I ^ f»o'’-f®f3r TOf® 1^, “A" f9r%Br to, 

fiJTO 60*-f®f^ C5^ 6lf^?l, C^ > C9«f1 1^31^ C^ 

(Guide line)'CT ^p^rT, ^31 C»l^ ’W-TO 

^tor ?[?; (1^1 “A”-'j TOficfir ); 

*api^ ^ 60’-f^ (3r«n ??^, to 

®T5if?c^^rrcf,^&i|w,TOto^fl’Ft^^, 

C3r^ « 60*-f®f2nr c^m ♦f^ to c^^ W^c»r, toi 

A-? toTO “cnt-¥t^* -tTO-c?r^ ^ 

c^rTO ^ ^ I “v"f»rto^^“A'’fttoT5f I 



tt«r I ^ Birr'S w'«iw c»r^ « ftni^tpnr ^ i 

^’TORT ara >rfan c*r'«n i 44 'Q 45 fkar « »i^«frRi 
c W1 I 

«W2i ^sacei^ eian—‘‘c^i?-^c^^’’ c^ 'si-jrt ^4 
m^fRTfs: l^fiOfs^n (guide 

lines) cnl^ ^f1^, ( 'STtTiRF tolRl ^%9l, 

(m 60" 70" ^n:«fj mc^ m cw c?r^4i 

cnl^OT ^1 Tfn %i), ^c=fTti^ ^ %i^ ^ ^1 ^1 

*iv^, irw-^^ cotter f^%i, ^^-Rr 
>i%5 f^i wft f^fV; 'snrsr w ftorRi: 
<2(^ W >^1^ «WW ^TRfJ? cnt^ 

f»r%1. ’®'m?r nW, (lining-pen) ^^>1? »it^i:^ 

Trf% «P*P?'9f^ 

m\ ^f»r %i ^1 mrs %i, c^rf^c^i^ 

\5t?l ^f|l|1 to I 



C?Wt « ^ 

( Bisecting Lines and Angles) 


C^Pt*^ C?I«MCTS ^ 

C^-R C5R1 AB 'sif^ ^ i ^ ^ 




'BiRrtp-' 


ST® AB-a^^ C^Pl *T^1» 


c 



3T?Pjnr«ftc^ »|j|-f^«ir«-3 ^ ^ 

fSaj S|*v 46 (i) fgaf 40 (ii) 

A'f^C^ Ofm tij’ffs R’t (arc) e ^SRR 

*fw B-fi^ cm ’f^l, 51*r (arc) ^1 ’RT, 

^ m ( arcs) C D f^*^CvS I vfl^BT 

0 'Q »rs®T C^’f ^} 

AB-a«n E-ft^ ^isi-ft’ff^r® ^ I 

CE-«^1 AB-<3I<rr=5 (perpendi¬ 
cularly)I '^^'StlRC^R ^ (nernendtcnlar) 

TR I 



8 « 


’rrifn*i ^-Pw «-snR 


(0 



Jiw AOB-(?Pt'ltT 

0-C^C^^Tl' 

OA-^ ^!I ’?T 

CD FW (arc) ■ll^'R, 

OC^ (?fa ^%l,« *117 

IKTiCTaiTftTI,^ m ^>7 i SICT 
77, «t?t7l »l7’'»l7t7 E-f7=?p5 Cp 
TfiTOC?! 0 « E-f7*?J7 <il7 TT^r- 
a7f7 7T71 CTft 77 I ^ 7f71?r 


tW iR 47 (1) 7^ I I 

(ii) JI'W C 7 StC*ftt ?! 71 « 47 ^ ill! 


C71M7 ^ 7t? AB ■« 
CD 7f77l, Plt- 

C717JTC77 >rr7K7J ^TtWr 
fe®t77 ’ITtWTW A'B' « 
C'D' C771 ^ <«!W51t7 
«tt7. 7f7trS&?t710-P>^ 
ftPPS 77 I '%t7 E'-E- 
m tt7, « 6-%, l7»fR<l 
77 1 0-GC7r’t77l ^ 



7^ RTTi C7T‘lt7 l7«(fa« 


G 


771 7^1 


7H CTWB ^ 4R ■4^ IT^C® ftfire Rl 
1fe(7t47(U) 





(7i^-CTtuic3ra *iWCTj, 'ra ^*ilra, 

(??W "WR ?Rn 

Irawing ol dlHerent Angles by means ol Set-squares, 
and Constructions) 

(i) c=s^©i ^s^sq ! 

(horizontal lino) 

STC’T c^) eo'^-so'* c»t|-c^T?mw^ GO"-f^rii 

TT? (hypotenuse) 

C«FT«ff5 60*, '« ’WfS (180* - 60"») 120" fsfk'® 'aiR:'® 

[ fpai =Cs 48(a) ] 



c^t*i ^ 

fis? !R 48 

(«r) 60" - 30* (7it-c^?rnni’i 30*-f^ ft-c^rmtnni 

(hypotenuse) 1Cff^l i?Tf5iC»l, "I^R ’if^ 

C^ 30*, « T?f8 (180*-30*-)150*f^1^ TO 
[ fl3i 51^ 48(6) ] I 

(^) 46 *-c»lt'<^t^JtOT CT-C^t^i ^ (hypotennse) 




8^ 


1%1 C5^ cm^ 45®, « ^ (l80®-45®«) 135* 

t%fk^ ^1 ^ [ fw 5{^ 48(c) ] I 

^ i ^*nr (perpendicularly) 

15^ [ fk 48(d) ] I 

(ii) a« ‘cerr§Jt«5&ta’-^^ i^^:^Pt5q 

OTStel S 

(‘canJjt^’ ^ ^ti \) 

[fk5(^ 31(a) & (6)3 

(Hi) 3Tr3?tOT5 C215t«l ^s?rl (by cons- 

truction) S 

(■^) (;^t^*i?r ^wTii ^firal cW s 

*re=i AOB-c^n*r 5 r ^fhi CTO cto ; 

vTO 0-C<P!8 C^-CTO ^Jfll^f-OC «I^1 m 

(arc) 'sifk [ Tm 49(i) ] ; sfW ^ ^1 OB-^^ D-^T® 
C^^STI 



fk 5|? 49 (1) fW[ iR 49 (H) 

vii^TO ^®ai 0'B'"C?W ^51 [ fk 51W9(ii) 31 O'-fH 
OD-^Jt»11C«r?r ’ITO 3t*f ‘MN’ TOtt^lC^ 

1)0-^ ’ITO ^ m Fr*tw N-f^=fC® 

C^W m ; O'N-C^^ ITR I A Wh^PT*! AOB-cTOI^ TOl I 



80 


c>it<^'rtTtonr cw 'TO ^1 

t 

W CWl «<» ^ CTW OW S 

(i) 80 '-flf 3 t C^«t ;—CT-WTH 

OA (arc) 

5T^ 50), '9 (?i^ 

CTO (B)-f^=5r$ m 

« 0-%^ *IWJ 
»l?r«TC?rtl ^C9l /.BOA = GO*-f«f^ 



B 


(ii) S0“-fef3l C^t«l S— 

C^W - BOA 

E c>i-c*rfJi DC-m 

'sif^ vRf (fpai 61) i 
C'C^ ^ffl?ri, ^ 

D-c^ c^ai ,m 

B-%c^ c^? I 
(c’?T«ii:^ ¥f%Trir «2tf^i) i 

O E f^1 ««n EOO-C^*! 30‘*-f®f^ I 



(iii) 90'’-CW, [ ^ W 

(Rightpangle or Perpendicular) ] t 

(^) c^-c^t5f % c ^tus cm c?^ 

AB-? 91? I 

9i?4i*rsc9«rr? '$c?. 

c-f?*5p^ c^« 

9[^?1 Ft*! 'Sjf^ ( f5?5 =1^ 52 ), 
?t35t c?«rffBc^ D 'e E ^ TO cf? 
TO } D-C=? 

TOBTE-C^C’Pai’Pf^TlFtn'srf^ 



ffeni^sa 



88 




’vfhl C?f w ; 0 '6 F CTW ^ I *> CF 0^1 

AB-cw^ 90*-1^ cTf<t ^fro,—^<t«* I 


(*0 ^ fifft finm ^ (?m •« '5f*ics 

fis . V 

TO cTO AB-^ C-P=^ 

c-1^=^ cm 

^ C^ D '8^-f^ 

^1 AB-amt^ ^ 

’I'frosc^, c^ c^ 

m ^?r 

F-f^r$ c^w 


1 

' 




• 

/ 

f 

... 1 

\ 

.90“ \ 

X . 1 

A D ( 

: E 

flaisR 63 


B 


TOI C-PC^’f^l 'iCF-C^^^ 
AB aTO I 

W «RP «lf5p5lS AC-C^m 
C^-CTO f^*?,(B)-^ 

^ c^-c¥t5i fH^ 

D-C^ C^, DB-<^ ^]T»it<r 

EBF 



F 



^^1 E « 1%1 ^ 

fST^TO ^JPl ^5? I OPR, C^ p- 

^ ^jT»r fst\^z^ c^? ^^r, 
BP ^fro 

^ AC-a^TBr B-P*5P5 ^ I 

W ^ 

«ltc« »W fl s 

^ 3ic5f AB-aTO B-«m:« 

^ ^ I B-C^ C^ 



cm TO TO 8< 


^?I1 AB-WW’fl ^ c^<^p{ BC ‘il^ W ODE 

« ^jt»iT<f BC-^ mt^ ’jtRti, c-f^ cd 'Q de, 


^ TO5(-^C«t m ■‘W I D 'Q E-fH’W 


BF-C^^ AB*^^ C?W B-fiflr^ I 


(ii|p»*-fSf5f cw s 


(=«F) wjr^p 

45*“^ C^*l ??r I 

W ’TJT’m^f? »l'*?t5T CTO ^I^C=ff C^'*f^ CO*-f«1^ C^W 



^\ 66 ftaj 57 

'STTO^ >i^-"R'5t’f ^f5 30’-^f^ c^vt^i i 

30*-f®f5ic«F 3isr-f^TO ’^^ii 30"-f^fsnr »iC9p ^fm 


45*-f®t^ C^*! *rrTO m I 

(v) iWCTMCT! ® 

vtt’tvwwi; 

^1 30*’-^ C^*! TO?rt 

«rf^ C^^-CTO TOt<r 91^ 

CD-m TO ’W ; i ^T<r tfejsRSS 

ftn, iimt7CKTO?s^5t*fi:^E-ft*5:^ci5^TO'^>’T^TO^ 

C^^r TO I TO1 OE 'e OF aTO TOVtW 
•f^ »iTO 'StC’f TO I 






(vi) 76®-f56t 3T?ic^«i «rft^ ^ 

^Jt^ttf AB-m « B-C^S ^ ’Bt’TM 



C-fH^ ^ ^ 

BO(K^<l 60*-f®f5t 'e AOC-^ 

30"-t%f^ vij^ AOC-m«I^¥ 

»w-%fRy® 60®-^?r ^ 

BOD C^Pt«l ^ I 

(vii) 120“-f®f3t(;5?t«l S 60"%f^ 


f&ai S»? 59 .gffSpin ^TiT ^f^C»r 120* 


m AB 

B-csc^^^^y 
c-c^ c^tf ^; 00 
crr^f ^y ^^1 coA-c^t*! 
i2o*-^a I 

(viii) lS5*-f®f3| C^t«l S 


D 



fKl|5«61 



fwi Vx 00 

180* - 45“ = 135“-f^ 5T%1, 
<2f^W ^ ( = 180“) AOB 

>6 ^ ^5^ BOC« 
46“-fifst Tfif m; ^ ^c«r 
AOO = 135“-1%fil^^l 
'si^c^'e ^ ^1 Tt?; 
»15IC^‘l AOD 


'e vi|?Ff5 45“-^f^ C^W DOC '»rf^ ^ ^ 

^ AOO = 185“-f%0^ ^ I 

^trtre ^srrro^nr c^*! '®i^5r *rnii i 






(Division ol Lines into a number of Parts) 

m, <?FT5( ’HRCiWI AB-C^ ^ vfic'® 

I A-< 2 (i« ^ avi 

• ^gfC«F * 

^FVT 'e ZBA8 

^ 

3^ I ^^Ttv 

cv^3r ?5^si fHv ( 

’«li^ ) ^CV B-'ilV C^T^ ^5, 

« (pamllel) 

^fhi «(*nr c^-^ (w 

7, 6, 5, 4,... ), ^5{ I 'b ’RtV^r C3r^O^ AB-a^fc^ 6 «f 

•5tn I 

c=ists? <a=^ c=g«n ^ t g ^, 'aRt?! 

<a^5tS CWtgsafS C’# ^®tga^ ^5=01 

m «pv, AB‘(3r«rtw «iTO 
<tt5 ^tcn ®tn ^ CD 
6 v C’l^^TW 
I 

CD-cv^ tm. «iiv c-f^^ 

CftM CB-a^ 
AB-( 3 r^ ^sr ’^fwl ^ 
AB-a^nr ^*fOT 

de ^ »wt^Tt*r OB-v ^*frsv 4, 3,2 «1 ft®?;. 
cv«rtoft ^ 1 CD a^rt« ab-v 'SRpsn^w i 


1 


2 3 


4 5 


B 




'WrWB omsr I»WP*I®I—(Tangent) 

awCT -Sr ^ fw ^IWF ’toPf 

^ ctr its? ct® CT-fflii m «ftj^, TO 'sw 1^**"' 



E 0 

6i 


TO cTO^m 

!!^l ^ =Tfe3 ?tc«I, «ITO CT-CTO 
^ «U1 (chord) AB « CD ^ I 
?i^ «n1r^ ^ ’RITOsn BP 'S GH ^ 
"¥? I OMtZ^ ^ 

^iror«^1 »ra’»iTO ci? 

•Sf^’ra] 


iwa "»rf^-(a«ii ^ 

(Drawing ol Tangent to Circles) 


''vt»^-c:gi«ari % 


o-%rq^ 

'If 

p*f^ '®ff^ 

^ I OP cm 

few PA ^ I p-c^ (^m 

qrfiqi ^ f3 ^fes ^ 

0PA-c?r^^ A « c^ i 

A<^ (m 



n^ 4qf m wnr 


ftafSRGS 



cm ^1, wt ’ww irfw €if ft ;♦ 



•iftfipR ^tfiiS9 ^rSf® c**rt*^ 


TO ^[pHFR ^ TffOT 
CTO (p) •»i4v- 

c?r^ «rr|fe^ i «(to cm 

A, « p-%c^ C^9f AP c^«n 

&T5I I ^ AP*C?^t^ 

« B»cf c^ ^fl5i 

AB 9T^1 AGP 

^1 TO ^ C“f^*5;:^ ^ 

c^f I CP cTO ^ I P«fH^^ WS^ ‘ 

C5i5t=q c^isart^j 5=Tfig^ 3=r5rt^«t«^ =vlirai c=aTOi 

^simesq S 



TO c^t^r ?Tto c^!i c?i«n AB TO i c?rTO 



3TO?(t»T 

^,c^i ’jrw c^a 
o-f^*5 ?^r3 AB‘C?TO ^*nr 
3!W5 ^^1 TOc^ 
o AB‘C?TO ^?nnir ^ 

C^lfn »r^ AB-C^TOV Ij 'S M 

f^p?TO I* M-c^ 

c^a ^ Ft*f ari^ 4H^i 


fw m 67 


D-f^P5p5 C5T ^ I CD 


cTtjr m I od c^ sj^, to fen fsw opr 


8 







I i E-fH OE-^ m FG 

^ i i »wt ^ "^-C^ I 
5TO50?i ^ ffeg gi c=^5t«r gg^c^ 


>8 0 C^ ; P > 

cTr=T ^ #1^ fH 
^ 

?5^ I ibc m^i 

affi ^ p « o-(?? cTf’t i 
PO-Gi^ D-f^*95^ 

^K, 'Q CW PD-C^ 

^Tr>rr< ^f^?fi pab-p 
C^ ^ f^A 'Q B*C^ 

^ «m f3C«F C^ PH^F C^n ^Tl PA 'Q 

PB '8Tf^ ^1 ^ ^ csr^i «i<*rsr i 

^ ^spswtsq ^ff ggg *^ ''5^ ^pfiisi vaiEpfS 



ffegsRCS 


^ ^mtH f5 f%§ ^ ; 

^^[TaRr c^ai 0, w c^tWBg 

^t^*! "^rfv (Common tangent) ’^r® I 
M '®i*nr c^ (RT’T ¥?r I 


TO »4ft (Rin ^ a-’R^^P® 

C^ I BC^’RT^T BO-T^TO 

c-fH^ ^ o-c^ c^ ^ftn cx)-^irw »r^ of fs 

^ I ^ CTOR ’ICTO (R^E-f¥5p®»R-ft^f^ « 

E-CV C¥® ^1 EOC^ 'il^ ^ I 

TO^f5OFfTO F-ft^CP ^ft»r I OFCW^. W 



C^ OG C9W 

»i5lTWfi:»r N*tt’8 
ln^ ; G '6 N 

I ^ 

fsa 69 

51C5 f^SI 3Trcft^®1 ^'^Pf^sNs ^IQfSI S 

srcj? ?[^f8 p nr^iT^Trfi ^ t^Tc«r^ mi 

P CTO 0 
0 C?fn TOi 
0-0 cst\ ^ 

fOT B-^ps 05? 

c^ ’jm 

f&ar!T:70 ?Tmt«f OB-V 

AC-^^^n m ?K 0-f?^ CTO ^?i OC 

?nm«f 9f|?n, vii^ i oo-cv »i?-f?<ff^ «c>i^ 

1?^ 00-C5W ^♦rc? opo to i <iii[ 

CF-w^ c? p.mr® C5? ^ ?ir« ^ftcro o-ft*i*i^ 

OFHSPti ^ I «t=if?cTO 0*^ p on^r to ; ires^ to, to 

TOC^ G-f^*!P$ c^ 5ffi»r I O-fH^^ OF-‘iRr »T»nTOtC»r 

?T^fifPF OH-C?<n G « H ’"Pfroi GH-atl 

irr^’i GH<TOrt ?CTO »rt?T?i "*^ I 






^ 

(Exercises in touching Circles in Rectilineal Figure1|r 


TO ABO C^-CTO f3n«F i ^'5J^ 'flSR 

c f^zm 

^ ’irrc^ I <2iTO 
Iwfzm c^-cTO 
^’0 A '6 ^8 

0-^r$ 

I v£i^5rr?[ 

c^-c^51 ^ ^ ^ i TO AD-^rm OD- 

^ ^1 I uq«R 0-C^S OD-C’F ^jT>ft«f 

f3 ^1 f^BRT ^rfTO^ ‘^Tf^C^ I 

C^stsq fess^f® STSit^R- 



B 


TO ABO, 

torgwr ^I^TTOT t^fs ^TO 

C«m ^ CTf*!, ( W A'Q B)-<?F 
»isi-f^w ^f%?n AD 'S BE 
^1 ^ 01^ F“f^^ 

*nrw^ cm I OP c^n 
’«wr, e G-f^ ?if5^ 
^ APB, BPC, « OPA, 


O 



tfe|^?72 



crora ^ ^ 

0 


to 


—^ Rwft ^ I 'sjjRRr «itei dB^sr? 

firfwr «r«a-fHH. J « k Tt% ’f’ff, « ^tn 35^ a fappiirff 

*^4 ’pfei ^5F-vii^fe fa 'srf^ 

l2J» 

*^{af^: 'imw "^©fif fifc^jc^ 

"«i>4 I) 

«J^«lfefrlS SJOT^C^WAD, 

BI5 'Q ^91 ^ i TO 

'ii^ C3r^©f% o*f<*^r« *ra*^C5F c^^r 

I ^tn 3 ^^ AFOE, J^DOF, 

© CEOD,—fjSSlfS ’S?jl 

I 5?^ 77-^^ 4J^?l-iI'a 

C^st=^ 

TO AECD--ilt ^'oJTO ^sPgf’^ =vfir® 

I AC ^ DE. i ^rsl CT E-f^'® 

c^jf ^t3?i ^r® tff 



ffea 7;i 



ftajsR 74 



fSa|si?76 


EP ntf^ ^ I ^PTW E-C^ C^ « EF-C^ ajT»rf<f ^ fB 
^ I ^ C>l^ I 






#8 'Q ^ 

©tSi® 5=PrN 


^•f ABOD,—TO^rsr ’?5rf*? wptc^^ sTftft 

fS (fe 5^^ 75) I 

(i) ^fl^1, '6 f^*(f|^ C^’f 

Ftf^ ^ifCTORT ^ <gf ^ ^1 ^s t^tw 

•fifrsjm ^ I viit "pSff (2ic^F 

(ii) ABCD, ^^fc*FOT ^ ^ ^ I 

^1 *ni"pr?rc^ E-f^c^ i 

oisffe c^«ii:^ 

(cm AF), E-fH 

’^^tcTOi^r TO'©f9i?r ^nnr, ( cto eg ) 

i£i^ aj^ ♦rr^'® a 

AP-GI'«nC^ C^ 

G C^ ^f1, 'Q ^!«n G-*f^ 

ffe? SR 76 ^Tf*rt< ^^1, ^ ^ I 

^ fap?^ BEG, GED, 'Q DEA-^ TO f5 I 

v£|^ «ltNdjC^ ^ >9 I 

C®Pt»? (Trape- 

zion)*-<fi9 ^ yg3^g«ri l 



TO ABGD-H:^t5i }rrf^?i5i i 
TO ^ 

^ I f^^ffh® C^TO 

(AG) ^ I 

c^TOr c^-fTO 



* ^ c^ 'finftftnrt^-iffl s^ ^ 5WR <ciw, WtftRPC ^ • 



ORiW «rem ^''8 '«TO *» 


(CTO ADC-CTMW ), »ra-lTOtPt 'SM ’RT, 'S '3> CWTCT 

^ Tj} TO ’nr, ^ ’fftt i«<t E-fi^'Wj'hn 

C^^! <TO ’ft?, ( CTO AB-’TH K ^ 


’RTI >S^ EF-C?[^ (3 AB-^ITO CCT 

’iTt>rt<f <4^ '><1%^’f3 1 ^ cwlSir 1 

(Reeular Penta|{OD)-«9 WWi i gtiH I 

_✓_ 


3IW 
*fsp^ ; 

I 

«-c*pt5( I 

c^ ^1 c^i«i 

3^, 

C^?5 (0) I o-%C^-C^t=T 



f&ai AX 78 





<> 3 ^ (Regular 

Hexagon)-*a9 

ABCDEF 

ct-cto ^ cwKVr 

^C*fl (AD) STJI ; ’l^r- 

“Stn 

‘0* I 3?^ a<wR 

*rrf^ '6 


fro AX 79 


( Constnietion ot Regular Polygona on Straight Unelp 

«»5P^ w" 

'Brf^ ^1 TtT ) I 




TO ’<nr, AB-JiW CT«tt? 

^9^ «ii^ n«i»^ 

I A-c^ '« „ 

BC ’srf^ ’nr I f®s5it®tra? y ( W-^b\ i /) 

\\ \l/ 

^’T VW I—,_ M \(y 

’^f^, ^’ilTapW 1,2, 3,'S 4-^T^1 C ^ s 

A 3 *r^ I ^ 

^ ^ frajsi^so 

I AB 'Q A3 DE Tl FG 

'6 ’Sr c?nrTt^ ^ ^^1 0-f^:*?^ ^ I 

O-C^F C^ ^inn, OA ^ 03-C^ ’OFlTsf f3 

‘iPT^ AB-^jm ^^t=( ^F%1 3-H, H-I I-B-C^ 


80 


^ ^ i ‘Sr 3, H, I >8 B ) ^ viRf vijsffg c^^l 

[ ari’^: to c^, A-f^^c^ c^ a 


^^TfTO »iTO ^ ’wi 3^Trf|;«T, »i^TO 0 a’W 

^stm ^ 4-c^ ?rfen %i, ftSt^ 3 -^ to a-s 



<1 


^ >rtTOf fWlir *w a-*Nw 

^tf^fc^T, (^'Slii ^ ?r^c^ I ] 

«s6»^«r ('^^ ); 

^ ^?r, AB—»i^9T 
^*nr 

■^f^r® I A B-C^ 
’^f99i, •srm’p AB- 
■<5i»lt«f 'sl^l W «jf%'5 

0'%‘C5 

I O' 

f<*«C<F c<i« OA-C<P 

-<'<1, ^ f!S»1^=5tW AB-^ »tvisi 
’Tflf^C^ C. D, B. ^ F.--^5 Mfs'StC’T m m I 
A C, (J ?tr5 1).—^TPfB cm 

3g:gs^ '$^3^3R : 

?rc={ AB-C^^Tf I AB<*^f 

fifC^ 

AG BD 
AB-^ «f?r I A «» 

B<^ C^'S ‘^■^' 

AC 'Q BD-C^ ^JT’ltsf 

OE 'Q DP ^ 

(quadrants) 

?F9 I ^^1 

C^ ^ CAE '« 

DBF-'^5 


K li 




fW5 82 




'«'TO 


Cb' 

'SWOT ^ ; CQ’T^ t^'Q^ C?r<n ^ AG « BH-'il^ 

AB-^ >ITO ^ I G, A, Bvs H 

(vertical) ^t=T, v£l^^ GI m-m fift^T^PC^P AB-? ^ITO ’P?r I 
I BH-^ ^tWRar, J AG-^ ^iSTtwrc^T, 

(3W1 T^rt^i, '®T?5Tfw‘»rr^'e AB-^ ^sit=T (?nc^ ^k ^ 

irc^, (^ A 'Q B ^*f: 

AGIKUHB.—'fl^ ^ C^ I 



(Inscription of any Reguiar Polygon in Circle) 

^ c^Ptsi '8T'5j^?r v£i^f5 ^5r 

I ^JT>I AB I «t«rf8? ^51 ^Tl, ’OT^IC’V 

) I a-C»F C^ 'ft 


c 



I 

I 

I 


>k 

o 

ftj? !it 83 

B-c^ ■«rc*T'*Fi w c’j-c’fh ^r^’sn ^ 

m ^517%^ ^; 5^*^ m, ^i[T9i *ra*^c«F o-f’i^t^ c^n i 
o-f^ fc^ *r^ C9^ 

^ I 3|^ ^1 5''®PF c-f^’^ps I AOc^’^n ^ I 

’TT? » ’itTOB AO?r 'SR[*i 

^ ^ c, D, E. 'S F trr-e, 

CDk DE, EF « FA • 



^fs^ ^ronr ’t^'S c*f^* J ■ 


1 21 


4 bm 


^5^8? c^af 
ffeai 3i; 84 


f53 ^•^ 86 


m?{ '^jtn AB, o'-^t^ c^m I AB-c^ CD-a^ 

>isi-t^1tn 'S ; ‘ii^, c^m ^ ^flf^i DC-a^ ; 


mi 


I A,C.B «D I 





( Ellipse , Involute of a Circle, and Parabola) 

^%i c^ fH *it’i 

^sr«i ?Fnr, “»i«pTv-n'r (ioeus)-<«^ 5?m 5« («ircio) *, c^m 

’im^r 

»l«PTft'3 ^Rc9I Cf\% C^ ’fW C5|| 

(locus)-‘il^ sitsr (Ellipse) I C^Car “C^?S’» 

(centre), « “’{Jim*f” (rndiiis) TO, 

'Sffv CifZ^ “^f^” Tl “cvr^n” (focus ; 

%R5( foci) ^r«r I c^cil C’PS « [ ^JTni< m radius ] 


constant; 

nft^sKT^, 

c^us Jilfs 

Tl “(?Fr^T ^ 

«(W I 

(constant- 

length) 


C 



(nftsvrqiv) 


(major axis)-'fl^ ^ 87 

^ I [ ^ axis), "“rrcv; 

“•nrhP” Tl major axis. '9 VI minor axis VC®! I 3 



'®1^1C'® «n!f^ F « E' 

^ Tl !rff%; AB, *fTff (major axis); ^6 CD, 

(minor axis) I 

^ v£PR vfPF® fH “C” »T'eTl CT, FO 

F'O TOf, <nrm bf^{FO+F[® ’rtTOBi 

iTf^i c-f¥ff5c^ wPfc*i fid^fSP’Rrt^ 

^ ^Uy ^ ^ C? >f^l»t^-*f<«r—CEBDAO—-^ 

I 


C«i5t^53*t5n s^tfe ^5gFi^®i fSq^ 2 

to, AO«OB*‘Wf-'i)?r w?{ 'Sira^^ 

“a" C 5 H ; 

W 00*0B=^*rN-‘fl^ i “6” ^ ^ I 

COF, TO=^I tai^ ^1 Tf?r, 

'SCT(PC)*=(PO)* + (OC)*; 

^K!=AO=o,^ OC=6j 
.'. a’ = (K))* + 6'; (PO)*“o'‘-6* I 

0 p = Vo’^* I 

^pi ^?n CT, ^ *tTW "8 fe<it^ cif«?i «rtc^, to 

0-^^ 4Tf^ ^ ft? I 

*#wtwi (1): TO CTO WT •^major axis) 2o 

'Q ^Pf (minor axis) 175 ^ 

iipm?I OA^ OB, «2lTOC^ ras (=a), 

00 OD, ™-0*875(-6); 



(OF)*»(1*25)* -(0*875)* 
-1*3625-0*7656 
-0*7969 I 
OF-O*893(^)l 


f m « ^rfVi 0*893 l<i» ^maRnr, 

p'« F' WPp^tii^ I 

S?tei«i( 2 )s siia-fH 

1's M?r ^ I 

sn?? *nrt^ (major axis)« 2a, 'Q ^*rf^ (miuor axis) « 26 ; 
(OF)*-a*-6*. 
l*=a*-6*i 


6'^^ aiiipi«firts( ^ m, ^*ronr 

(formula) a-9 


31CT ^7, ^ «R(»fta, l**a*-6*, 4)13^ 

b<^ -sn?*! TO ^^91, >6 

^ 'R<?l ’f 51 :— 



































'S 


f^ iippfi 



fsaj 88 


^tr® •Rft'^^lTS" 

aRc^ ^T'Q C^^T 
T^ c^, ^*rt^ 



isifw *tP>f ’rat’f « «I^« p<T«. “ j = 1’4, 

1*5,1*7 CWR^^ ^Sl • 

«S^i§5=q (Sjfessi 

(1) AB-C^ W**? ^1 

CD 'siR^ C 'Q D AB-^ EF 'Q GII 

C?r<l '9 A B 

1^ OD-^ >i5(mtc^ 

EG EH, 

C?<1 EGHE-C^ 
iSppfi'BltTOTOI *fR*f^ 

vil^ AB, BP, 

AG 'iWl BH,— 

^^»CT’prR®tir(f^i 

^tc’f wf’f ^ I ’^^trsFR, 1,2,3, Rn 

CWR* < '*l!WRr fitC^Spf *wi^ ( ^*>11 a, 5, c,) 







AE WBF-^ 1.2.3, 

D tH a-CV vflSR a<n 

’TO 0-1 (3f<nw c^ TO i CT^isn6-c^ 

1 tm, TO 0-2 c^rTOF 05? TO, OC^ l*Nl 

\(K\ ^TO 0-3 C^TTOF C^ To I 0,« 

^ a«n ^f^i«r, TO ^*1103? i 

C^f 0 *1^, D T^JiSS A, D B *r^, I 

(3) ^TOif**|=^*0 33 ^ f^Sl ^iqssq • 

TO AB « OD, •RTh' « I AB-C^ 0-f^^ 

« 

f?<n-f?W 00 = OD ^ I OC^ CTO ’'FfTO, 

0A-c?f ^ 1 , m ab-cwo^ p. f' 

•c^? TOi 


A| 


/ 

/ 

1 ^ . 


1 

1 

/ 

/ 

/ , 
/ 

0 

r 


B 


^c?l^Ti5itf^i 'iitthr. 

TOf^? »T^ F, F'« 

^IJTO ?te, TO ^’ttfl 
TOc^ 'Sr t^flhr Tr% 

%1 TO 

^551^1 FF'O fariTOf^ ^ 

TO 1 I, TO TO TO ^ 

TOi ^ o-f¥5p5 ?TO* TOTOfS ’^JSrn cn^ 

cnfro? ^CT? 1^ I^?#n to 1 ?f? c*tTOt?f 

TO1 « TOtc^ TO-TO Tr%i ?lnr to »iTO’ to, to 
feTO c? »TTO-n^ ^c?, I 

(3) =^^IOTra f g^ ’s &l f^psi ’aswsq s 

<2f^c? ab-c^ TOlc^ »iTO TOfi TO,« TOBr w-fHo 

9i?-’5tc?00*0D-TO^^TOTOTiTO I ^iiTOr’W'e w 


Toot? (a strip of paper) ^*1 ^ ; ^TO 


X—« 



•rtftvi 


•raiw (OAhiW ’WlJI GH, >W 411^ (00)-^ 



G H 

“T“ 

^«n:iRr w\^ ^ f5»r®i 


^Slt5( ^1 GI w Tr« I 

i-^rf •nrtm 

H-c^ 

G-(?W*ii^'SRTtC5r 
Tr«i5r ’JRT, « c^ ^ 
c*(fe5r %i 

Tf'Q I 

^ G-f^ 

n<»f; ^ CTf’T 


ffeus^Dl 




flai c*f^ 0 ^ '®rnf^ 


^ ^jsm* ^f? G-'iRr n^'nr-’M 

^Pt4 *W ^ cirw I 

(4) AB '8 CD, ^ a^ *nit^ '« ^wsm 


^(nr w- 

c^irfHo-c^ c^» OA 

« oo-c^ ^ 

^ - --^ _ . s> . 

^ ^ I 

c^-c^ ^ »i^, ^5ti5t5r 
*ftW (quatlraiit)”f^ 

m, IT 

CT-C^ ^ W ^ ( TT1 

E, P. ), '8 OTl! CHilT TC? 



CTWTRTI TW^,»SrCTT1- 


1^7x92 


Tift C^ti? •f'8C^ TTt^SKT E^ P^, ^f^»l I B, P, 

8^5ft E', P', ^ 



cir^ W^ c^ir ,« c^ (?it C5?-tH 

’vfhi c?rti-f^ ^ ’vtor 'iPF ^ I 

CPf'QSI altfifSCJPi ^st^fsa *1?rt^ 'Q 

^»1t^ ^efias 

^ WJ1 (parallel chords) AO « BD 

ftowfH®'® F 

EF-C’V 

^n- 

<m ‘O’ ^'QTi 

I «#rrT o-c^ 

I Ff*r (arc) ffej SR 98 

^'flG.H'ei 1 gh'QHI 

c^^; ^Jnr TO(?pajo-c^ "»rf 

c?Mi ^^T%9[ ^3rf^ 'e^iTt^ I 

C^asi <a=P 
(Tangent) ^SWPRI 

♦frr^ « ;rtf^ b p' cir'851 sn 

fi(««iw 

G-C® 

fimsrrl^F-'Wc’Tr’r^, 

E' G-C^ 

’m?l P G-Gr«ii Rt^ 
>8 J •f^ 

^ ’’RTI ^ ^ 




t 


'e ^ 


c^«i fVrf®^ #r, (?f^ G-fH^ "«#F I 

^rf^ra ^S?a^%S C=^5tsR 
<^gs (Tangent) 'SWR S 

^[C*( ^*i^t'5?r TTf^rsf p c^fr R*<j^ 

ft'fi ^ I cm\ 

^ ^ ^sif^ ^ I P-^ c^m 'e 

pp-(?F ^>11^ »r^ uq«p ^-«[^-t ^srf^ ^ I 5rrf% p'-c^ cm 
KB<^ ^ C^ ^ I TO ’^F^, 

'iT ^ P^G H I P'G '6 P'H C^ff ^ I ^ C^ 



j'eK-c^^n^f^ c^ ^Fft9r(‘‘K'’(?rTO*srr^), TO 

p-fHc^’t ^ c?[<i Wto I 

^*1^c^=g ^*1fii%5 c^H «as^ 

(Normal) ^5WK»^ S 

•J^ ^PRil-^rs, w =rff% Ti c«refi sn 

tnt%^ ft<Sr ^ 1 fiPi G-^ TO.P p' cTO^v^, 





t 

%l ^1 C^ C?W HGJ CTtW 


B 


ftar 96 

(Involute of Circle) 

C^ ^1 C5t« (cylinder)-^ nftf^ ^ ^1 ^ 

*tt^ wrsi’ (cTO’?^ ‘srf«r %i srt^lOT i^% 

^ «rrc^ ^ ?rr%i c^«c«f m 

^ ’S!^1 ?fc^ ?ter to ’^to c*i>t sti^-f^ 

(1octis)h:^ ^rs?r tot i vh^ »t^-<1«(-(3N1 

(in mechanical drawing) 'TOtTO 'sitC*! I ^ (toothed 

wheel or gear-wheel) ’f^R ^PRBT I 



0-c^ c^ ’5[Pr«frsr® cTO (OA) ^t^ti 


I RSf-^ft^fTOF, ’RR To 


( ^«n, B, 0, D. B, B, G,), crow TO CTf’f cqsr^ 0. 

B, «(^ «£|^ ^r%l •»rf^ (tangent) BP, GQ, «rff^ ^ I 

BA-«m (chord)-'fl?r Wsr 

§TO BP-^ ^ ; iH^, 0-f^TO ^TO 

BAi»fJt*^ft«*H^(«2BA)-0Q; 




•i. 

t 

BA-^ RSWI ^ (» 8BA)« BD;—ES, FT, GU,”*'2l^ 



frajs?? 97 

?fe I A, p, Q, b. s, t, u, 

^ CTW I 

(Parabola) ejfes^l S 

f^OT Itof, AB'-Cir^C^ (axig), 

(abBci88a)-'e^l DAD'-C?^^ 
^ (directrix), 

F iitfe ^1 (?Pt^H (focus) I 
AF-C^ ^1 TO, 

a ‘V’ TOTI 
g» 'TOT^ (vertex) I 

(P)-^ »lTO-*f««( 
'TO ^ a, 5rrf% (F) TO1? 
^ FP), ^ ^TO 
(directrix) P-t^s^^ 

fwi!R98 ^fi^^TOfetor 




^ (abseisaa) STf’T 

‘C^’ (ordinate); [ BP-C¥ ] | 

•» 

5ger '<3 C^Ptf® CPf altfeR:*! ^st35l ■ 

g l>l AB ^srf^ I A 0.'« B D feij^if:- 

M ^ I CD ^ 

oT’r Ac-c^ c^ff-c^ *prtH Wf 3 

^ I 0D-(?F'9 ^’TR 2 

»il^^ A-ft^ TO OD-^ 1, 2. 3-fH 1 

'®f9T CTT’f ^ I AC-^ 3-f^*g^ A 

AB-^ ^wiwnr^T W^A- 3 -a^l?? 

^ 1 ' 2 -^?^ 

AB-^ ^TOsrtt^T c^«tl A-2 c?r<rc^ 

G-f^^ c^ ^ fwi Ht 99 

c^^r-fH ^CTfr ^ I AB-^ 5?iCRr 

(Focus) (^StSRS (Directrix) slt^lTOI 

TO F-f^ 'srf^^rs^ 5rrf% (focus) (f&ai 100 ),'« 
DA-C?R1 ^ t^TfW (directrix) I P (STO ^TO 

'« AP (3RtC^ B-C5 i ^ I 

AP-i^r^’iJI-fW^^fTO^rft^C^^ (vertex) ni^ TO ^ 

AP-(?^p #5W m (V) niw c9^ v£i^^^ir-cf«h 

AB-^ ^TO fH(l. 2 ,3.4.) 4^*1 ^ 




»n ^ Swt*Hrnil^ wf I ’•fWw 

A-fH*^ 1. ®. 2. 8. afff^ 

1J(^, WWCT, #«,—!, 

F,2, «l' 5 f%? CT->f<r »I* 

fe«tf*P5 W1 «WW« 

stJnsr F-CT 

g im A-1 ’itW »%I, 

1- <wfe*iw SpstlSrsc^Cortli- 

nate)<V P, fl(T ’W; 

t*5tTi « ^ics? 

fim ^ CT^, F-<?F 
CTS ^ffitfl, A-F ’IJW< *ltni 

tnl^lTI CTO«l5iftw»rtct F*« felt? fe9tf»r5 (?FtteFQ. 

^B W)H«RCW "B». Q-1^!?p5 C5? ^ ( •TMt 

®wH*ra «innj $*inr •, “q.”. 

iN*c«te«tft«TOS*iti^i] «W)| ’TWJ. 

PF-Al; QF-AP : BF-A2. ^pflTl, A-2 ^t< 9!^, 

2- *^ few Sc^tPl^ 
B,E-%p5c^ ^} ^wfft I 'If ^ c^tr-f^ 





(Proieetion) 

• Of ^ m Mi' s w,--cwr *tmi 
^%-9!k^ SW1 vil^raS' ffeS ^ ^ V(i ^ ^TitCTF 
^x^rnflr^plane figure ^fto5*rffri 

^)iClOlW!rfftai] I 'iPR ’iw to ♦Iftw (dimen^^^ 

^<f1. Ml 'e «ns) ^ 

(actual size, Ti to scale) 

5i^c«r'8Ti w} «rR 
^ C?FR (solid 

figure)-OP ^spjtof te 

^Tfir fiftrm T?rl ^ftir, 

'®c^ ioi(<r) 

froiR ^rf^Tc^ 

(^ Mi, 

«nf, 'Q Ti c^«f) ^ * 

^ ^ (perspective) ’Wl 

<ftc^ I c^ ^ ^^TWTOf '«pp^f 

^ftr® tor “«JC^n” (pro]ection)-^t^f^ *r^ Wl 

to <2(c^*f-^ ^ 

^ f^f»nr »pPFt^|5r •f^tc’rfisRhr ^ ^ *tfto*R 

wR’rrstowi ^^TOnfti;55wtotRtW5^ 





w 

4^R5^ fW 
(Plane figure) 


W 

(^-fM) 

(golid figure) 


ffef Sl*N 101 


^KJT ^f^nr cJTCfRr 4*nnr ftowto vftTO t 
to® to^ct^^,tocs?m tor ^tftfMF 


It 


«'«npt 


cnf*W 'SR jpilll ^ ) [ 102 ^ 

itR (^ « W) 

^ I <1WS[ ^ 
^mlSw ^PRi >r9iii Tt?, wr?r 
CTm ^B(tTO 

'SWOT mt^ ^ 

=rr^ “?(Tt5i’' (plan) %. 

] I 'siTOft^ 

^ ^ w cm nrofir c^ mi 

*lc^, ^ I ^ 

afCWF "?fm” Tim I 

mstk^ >nrtl?n *1^1 ot^^tot 

Ttm c*rf^ ^[frfesT ctf'eTtcsf^ ),--'srf^ 

'»rf?i'55:^ 'srf^^ ^jCTi ^Tr® Titcm bf^j 'Q ^'si 



JUtH ^*15«5tC^ ^ 
jRl02 



ffev^ios 





[loaWffes], firtf 'e feFi 5 t[i 03 W) ftar], 

^1 ^ srfir “iiiftrsHsf 

(elevation) I «R?f^ I 

^fs?[ fW5 ^ ^ ft’f W l?i^ M%515*-C^ 

(front elevation ; “lpr(f»”), 

‘i|^ja8jg».|TF ‘*rrc-Rr (side elevation) m W'Syi 

^ I ^ ^f^®n I cff^i w fr? ^*fnr 

Tf%l ^ fw Fr%»r a (figure) Tlf, ‘?fm’ 

(plan) Ti 'W^-5tc^*f’, ^ ^ Tr%i 

(front elevation), ^ Wl ^ I 

'(horizontal plane) ^1 


f ^ 


^51’, 

(vertical plane) 

^1 ^ f^t%- f 

C^ (vertical plane) / 

^ ^ —r-- ^ 

‘^-(31^’ (ground line) I ^ \ 

\__^ 

«f5l fwf^9T 

(horizontal plane) 

♦TfCT I ^ ^fiwl W? ^ IWt«li^, 

T9TTfvff% ^ (^f«^«5J^' I 

^ ffe55R104 

*ltf^ Tf^ Tf^, 'SC^ W ‘^T*(:-'5«[*, C5im W 
‘f5pf%^’, 'itm fTt ^ffer I ^ ftf^ 

^pmc^ ^ ^ ^ ’5TOr® *^1^ c^ W^I, 

?fimi, XX'- ftn xY-cf<n, w ’wi ?5ln ^ j 


(vertical plane) / 

|f^r cm 


(horizontal plane) 
^sm ^tBT ^fiwi w? ^ iWt«ii^, 

fta[SRl04 



’rfiThri ^ ^%s{ 


^n.»IU nu'T WUVI-IPVII '®l|^\5 ^n, 

^ ^Icip^ ^ <ff<tir-CTT*l 

(First-Angle Projection)-'® TO I 

^tiT® TO«n TO c*rs?n *nw i 

TO CTO (solid figure)-C^ TORT TfC^ ’IW 



ft? 105 

S»ftr to to ; w wfihr^»ic«rc»l 

(?r TO1 ^f1^, TOT^ TOm ‘f^Rs-^n* (plan); 'STWI TOl ‘XY’- 
(3rTO TOCTO I 

^ ’ffR «TOt^%^ ^lm isic^ TO 

TO, ^ TOT TO1 TOW TOfe^ ^TO I 

“trrow fS** (left aide elevation) TO; CTOIJ ttTO 


* «flTO ^^ifilll ^ ’WtWW ^tCTO-uft (paiallal light-iays) <(finrt 

#«»l 






^TO*! W 3 ?ltR feuft ^ I 






^si^rtpw p 


^nOTyp 


>ffm 


LJ 


U^ 






[O 







■ 

■ 

mi 

1 


V 








^W-3? 


- <r 


P(^f^-‘»f 


f&H*R 106 


fm 's#® 

?[^|5f *|%4rf^ (perspec¬ 
tive) fk I06(a)-C3 

cg'm^\ 

fk 

^ 'e ^ 
♦rtr^ 

^s(m^ ^ ^tcwr ^n 





^1t6? ^tnR’itficv '*Rf’t 
ft® ^ 107(e) 













Trtfrtscr ss-fiitir « war 


lb- 

^ ^ ^ ‘c^* (hoUow) 

fjr ^?rnr ’ftm w ^ftutcw i 

'Wsn:ST^,^^tOTTfOTr [ fPW 5rU07(a) ] *ftf(foiir 

laces) ^ ^ {ba 8 e)-’ 3 r ^ M twft C?, 

wto I w^' ^1 ^ 


• 

f 

1 

1 

wn 

f 


Tt^rnH 


TOnrn 





^ *it< (»ideg) tprai-c?8rt ^m ^ 
fen iR 107(b) 


^ [f^ =Cn 107(6)'srhrhr ’ffro l ‘W (base) 

^ ^t5 tprai f^- 

1^ ^ ^*rrci^ ’«FtK^ 

»TOr^ I C^T^ 'BTTTO’ROT TOtC^ 

107(5)-^^ ^siw?r^rm«l ^ ; 

^■fC^ Developed diagram fSsi 

^*fw ^ ^a[^ ctf^i Tff, ^ a 

•tprtp (front elevation) ^Itm Ptl^irf^ »CT 

[ftl5ilU06(6)-OT^3l ^ ^ 

«rWm &r 60 tangle)-«iRf ^ tl-*tW^iPFft 








^ ^ ^3r-’wter ^?r f$ ^ (Front elevation; ^ 

Front view) I ^3^ ^TWC’lnc?, 

TOST [ ^cifci (m^ cm^ (hollow) Ti ^ =rr^ ] I 

|i) »iiwf5 ‘c®m’ <rf^t^ arar 

«il?pfe «n?^r^ (rectangle) 

I ^*itc*Rr ‘c^smft’ ^«Rr ^ 

fi,—«r«nF fwr ^ c>r^ tt?, ^ •ii’isf 

^ (dotted line) f^n I ^ l^t^, 

^>8 Mn C^, |^«2f1[ Wif 

[ C®ml5 ‘if’ (coije)-'iRr ^*rmOT ] I fH ‘c^* 

f%5n m‘^iTc-nr’ 

pi I fwi isif 'Q ^55^ it^s^i ^rf^ I 

c^ ‘c^’-<ii?r iff! ^ ^1 ‘W»i aril ^ 

‘CStii’-^ili ilti, 

if^i irK fprtfrtrir «rfTOTORr «2if 

iTprci^ itoTi I «ii^ aril Tf^, iwfti 

(plain) Tl I ?tm ^ p i^'6 ^ «lii^ ^'m 

itil 

i£i^n ii p©f5rc^ iirciTPsn iwfe iT< w 

Wl fi, ^ ‘!WW* (Draughtsman) toP^Tl 

ciii.fkai p ’BTtw, ^ ft(?r ^ftfi itm i 

(First-Angle, and 'Cliird^Angle Projeetfon) 

^ CTW pw <iPfl6 "HTgR^ (horiiontaO ’^JW XX'-,«««^ 
fe'rtW:(Vertiaa)’trt»I YY'-<W WpifrtS »P[1it *ltf (qmMjnmtH W 







^ 0*-90* X'OY’Rt^) *1^ 

«I*W *tt'f (let Quadrant ^ lat-Angle), 91*-180’ (TOX 

’Piwt'i) *rt« 

fiSfB *lt<f (2n; 
Quadrant ^ Sn 
Angle). ■ ^1"-2T0* 
( R'ft’. XOT’ ’RtW) 
*rt^^®#l1W(Srd 
Quadrant ^ » 3rd- 
Angle),'»tt?27l"-360“ 
{R<r«. Y'OX' »PI- 

CTtlPF) 6lJ«f *inr 

(4th Quadrant ^ 4th> 
Angle) I 

^ (?m ^ (Space)-(?F ^ (Vertical 

plane)-'® 'iW (horizontal plane) ’^l 

^iPnn Thr, ^ Ftftft •Itw (Quadrant 

^ Angie)-'ii^ ^ ^ ^Pnn *1'®^ «rni 6^ w 

^m'® *lt? ^ ^ I (space) 

‘*fm’ (Ppp5-f») 

W-'W STO SIW 

^ c*rto ^5Wr *«r7t=i’ 



f5^^SR 108 


♦ «flh5 “’fWftrt '8 [ OIMI ♦nil] *c^ 


4 im 


i*\ 


fsas s 

Pdrspective, Orthographic projection, Isometric projection, 'Sl^ 

^ to Fr%i ^ tr, 

^ ^ apspn: 51^ ^ t^lTfr^, >6 ^icw twc^ ^torw 

<2ttoh5 I cto[I5 c«ri c^, ^ to 

^srto ^#TR, *|fe(Slto (Perspective) 

^ I ^sfr^*! T^y *Rifto «rto i 

^ a'STfc^nr c^ to toR 

^ ^ Ff® (contour)-^ «fOT^ 

ton a'erfc^T W c«r, ^ c^ flar 'sito 

‘istcto® f5ai» (projected view) •, to ^Cai 
^ (?r«TfC5nr (perpendicular) 

^ C«ttCiRpf,»C [(Orthographic 

Projection); ^Tlto «IW*I’] ^1 ^ to 

*«rc«fnrtotol (Orthogonal Projection)! 

<2}to^ ^ i 

jsf«psi- <3 eiTTaiiCtof 'Q ; 

fiftiur-to «rc^*f«^g^-to <2(r*rto sir^fj tfjc^w ^sS^ c?, <2(«pr-to 
«ir^n <2i«rpfh:^ pi, (m to, ’S??rtpi fitto)»'Siito® 
f^to to® (fB^ 51^ 108, ®*tOT '6 totoR p); to 
^5^-to fiim «2t«m?liF5 fijr^ p, ^ * 

* Indian Standards Institution-^ Plt(M^ ^^,‘~’ 

**First Angle Pr(^ection is that in which each view is so placed that it 
represents the side of tiie object remote from it in the adjacent view" ; 

to— 

**Third Angle Pr<Aeetion is that in which each view is so placed that it 
represents the side of the object near to it in the adjacent view". 

(Speoiflcation No. IS : 696—lOdQ) 


X—i» 



(« ’Tt*r<1tr*Rr P) I «MT^hT c?, 

^-♦rtc<?r pr ^?rr?m Tfjrntrf, ^ 

irPFWtf *f%^, «iR^ srfm^ 

(dimensions) ^<(1 I "RiT^ 

fev ^wPtoinr ^^Tcn 

apw apw 3m writ "R^ i vw 

<sj®lt^^tr® ^sfR^ •wf^ I 

«(w mc^p wng? ^p%q5 Rc^n %rc^i( i 

[ Para 9*3,1 S : Specification 696—1955 ]. 

vilt ♦Tf^^jfe lf%Tl ^fesT, ^ C^ ’T'QC’Tk^ 

5iT^ i ak^^f-pr '^%cM'i m ^ «f«lt?^hr air»p<T 

c^Ric^r 5ftr^ sHi ^ irrRr® c*t^ ^ 

«t’«r*r-*rfw, ^ ^ ef*rr??t-sr®, (gfm-ftRs 

I 


^mr»f 


?rm 



m 

nH 


106 Rcvu c^3>R 

ai’«t^-’rf*r aic^n 

cs^iR 

atm 

*rfw I 4 £i^ tort 
T tWl? JTC^a 
(oube)-<?F ^rfRn 


^ ^fNl F!5 R^ 

c^r, i RrSft i>t^R?r TkR #tor Refer 

JKt’ »rt^i»tlR ^sie^ ^»rTC51 ^w, ^*ie?r c^r atm-Rar 


^5-nt? «im i«t5i’ 
feaisR 109 

#o 





f 


^ ^ *MiRsr5 nrfw ^ 

•iprfjOT ^*r?iftx^ j «ji^ srrt^fi 

^nrcfJ «fC^*f-^ ’VtOT f%^, »!^- 

«j|pff €(w-^ TOftm ^tof^ c?ti Tte I 

cwi» 'e <s^<35^1s 'STt^sfea «£t?:«i**1 
(Projection of Points, Lines, and Plane figures) 

Tf^ ^5rf%^ (dimensions) sit^, 'W 

^11^ m (Point) I ^9\> 

cnf^ ftm Tf’TGfE^ *»K c^ rf’f *fr^, ’st^tc^ w 

I ^ 5ic*a “p® Tr%i 

^ (?r^ m,^ m ^ cJim fenn 










csrwr 

nrf 


'1 


I 

i 

?fTPI 


^?l «tPFn 1 ftmsRl ft«?j5 XX’-CWtU 1-^ ^5 
fsaj a[? 110 


?%1t5, ora^ fi»5? tW*t “fi'ig’ I cBJifi >if? ^ft«f ^ 
cwi Trt, '5R ^Pt S?i .cre^fpR ’ttw »i<K 
’WSPT »It15t?1 ?I%II5; •^^[tfSr Wevation)^ 

‘^*1 <wr ft=?fe CSCTI Jitw 2ffe « CT'OTn'I ?[^p5r 

1 ijHpt iiwi ttPF, ^ *wn ^fin'll XX'1^ juti!! fett 




b8 • 'e ^ 

'e xx'-c^r^ 2 ^ Tte^ i 

I 

[fe"Waffc5j: Rift C*IW ^ 2f6 !pr 

*|5?rtf® (elevationM t^ftc^F XX'-^^ 2 

(nNp), ftri c^'85rRi 1 ^ ^ 

^rfsi (piaii)*(4i xx'-c^^ 1 ^#D5 #p>i «2ii:^n- 

(broken) c^«n %1 C*f^» ^Tl 
if)^^ ’m a (3r^ Ti 'ait^sirsr 9 ^^ 

etCTi^i s 

Rvf?r Rff5[ bfrtR ^P^ I iiim 

'fl’F ^%i wi Tfir, '^wft 

^ ^ 

»RrTO^ I ’f R C^ (in horizontal 

position) ^Tt=i-RHw «fi^n 

I 

fia 111 (a) (i) s 'iprrcsr a5-»!^5r 'ite^hr 

>fR^ ?%tr^ (c^ csim ^*tnr ^?r 

«£wft vpn t5 w ^Ff^i ) I 

^^s^^ cfto, ft^rF v«i^ ^«f: ’nprnr^^ c*f<n 

W ^ ^ C^m ^tf» (elevation) I 'il^ 

«w »fl^ft Ff ^rRn ^f?, ^ srfK R^sror 

^ ^ Rl C*im ^%fl^ ; ^ 

CW^ irm (plan) R=??t3[ I 

Ria a(ii) S Rl ^ ^fRmi 15^ Rsf W1 

TO mtir 2r«rr« xx'-o^n Rg ^ ^spfTf^ 

^fro, ftghr a-«rt^ to« ^6gc^ 







»rffwr; ?mw ct fH ^ finrf^-^rs 

xx'-a^ ^ *iitfTO I 

f6ai(b)j ^iwtw ‘iwft wtiRi^iTPF ^ ^ 

?c^, ^ c5(c^ 3 few fen 

2 'Q Cif'eiTC^ ’ITStCT ^%rci5 I 



ffefsi: m 


CTW <2(w-ftor «rR <2f«iw xx'*a<i 

^5t3^ feim 3 i|p(3f^ cJf'ernOT 

^ fe^ ^ cwi 

Ti^} ^ ^»!w?w <3prrp I 











i xx'-c?[«rt? ftfi 

tei5T<: (2CTn<9«n nt^ ^tm fti:^ 

^[fK^ c^r^l 2 

^rPnii, xx'-CT<ti 2 ^ ^ c’sr^ Wftn, 

a b (3r^ ^ ^fkf^ (firm line) %l aV 

X Oli^ * a, b,... 

%l, <2JWn-^ 

A, B.a, 6,... A\B\ ... ^TfW 

fti1 ^ ^ ’^rn:^ I) 

ffea (c) S C^si aft, ^*(5-^ 3" IW, 

^ 4" “tTfSi^ (horizontally). «lr®PF 

^?r TOwfc®! 'Bitcf; sni^n-pi 

«wr XX'*a^ ^; ncil ah<^^ ^«f:-^9T 3 ^ 

^ »iirr^?itc»r ^ xx'-a^ 3 

'e^5i^>|iqt«iin^a6-a^ ^fk3nr?imi 

viitrr^ oh-a^^ a « 6 <2rf^ 2?^ ^«(tt«f! <2ir^n-c?r^ xx'-ff^ 
OU^l '6 ^^*6 4 ^=51 

C^m mi CW ^ I 

v£icTOi, ^c^csi, ab' wir^^n i 

ffes (d) s c^m »n[TO<n a6, ^fw<szm 30®-f%{sr 

(inclination)-:^, ffW 2 ^ ^^Hi- 

. urcror em oh-CTm «rf^ 

^rrrsf ^ i 

. ir^tfH% XX'-(3l^ 2 JfW 





^ fH fH 

Iftft "RTR (M ^ i#[rsr c€itfe^ir ^ “tfri” "nti^i 

>l1^ 30*-W^C^ O^tl ab C^t*l ^ I 

^ a6-CW^ «l^r5 (elevation) I a « 6 

1 ^ ^ «tc^n-a^ri ^xx'-cwt^ %*ia 

«fw*i a^rtw^ xx'-c?r<rf^ 
^ «ii?r a^i '»m;^ ^ wr i 

^Z9\ ^ ^1 feaj 3" 

^ki? awtsi* ) I isttTO CTT’f xx'-««rnr 

c^ irrsr ctw ?m!i«6 i 

(s nitm c^m hf'^j ?ff^ <?rf^ c«r«ii ?t^, ^1 
a6*a^ 5^?r 1) 

fSa (e) s ’nm^i a6-^ (ay^t 

(3r<tli» ds^-c^i « ^ 3 ^ ^«(1^ 

2%^ W } »ir9f ^ ^nrf^^tc^r, 'e 

55^ 3^^ fe*(t "spirf^i (2im-ft3f ^srf^ 

3^1 ^ 

xx'*cj^ 2 " jflc^ <*-ft*l ^ xx'-c^^ 

’I’Ttwrr^i ^ 45*'f®f2i 

a6-a^ I a^b 3^'® ^ 

(3r^ xx'-c^^ ^c^5T»i5i ^pf^, c?r^c^ 3"^<i» *r^ »t^i 

Tt«, w ^3nr <2rm-fiFi5?c*F a6,--^ "irR ^ w i 

eic«p®l-fesi ^^g ’ g (Sfpf^ c?i«ertei ew^ 2 pp^ 

(true length) : 

/ 

^ ^ ^ >mTtt? (’?«tt tim «'iprtf*), <wft 

•tttfsai (side view) ^FfWS ^ { Wl ^ apre CWtt 





Wr 

» 

111 (<D-^^I 
^1^, ?Dt5i ^?r fl6-c^i I ^?r ^ c% ^ 

oKf 2f ’Tftn m, Wf tel aK^ Jltto fen 2*166" 
^ I «im # frofe^F ferhr awti^^itw ^i 
C^ ?rjT^ 2*165”^«F, 'si^niw 

fin (dH^ V® C?^ TO »inTO^ 2*165" 

?rm?f ^fin, fe(^*f:-TO ^%i 

2"^<i» ao^-^rf^fisc^ »ii^ (3W1 

^fic^, ^ *1% «lf^ ^*1^ 'Q ^ItfifC^T fi’F 

2i" ^'6in I 

(Side-eleyati 0 D)-^S^ 3=TWCT5 

s^tfef =a|5?m 2 

^rw C’TR <3r<rf?l (front elevation) 2|" 

fe(^f«f:-TOnr ao’-fifir, 'q ^gfironr 60 ®-fifii 'ait^fsi^ 



®t5i*rrc"Rr 

*11^ ^ sifs bfli 
fsai iR iia 

mti 5 c^^itfer <2ifn i fican ♦ftcif p 

fin c*r^ 







eO^-ftf^, 'Q ^ (90*-60* «) 30*-<TO ^%tCI| I 

tmpirar *rp^5m 

, ^nTp«? i"i^ eit^n-mitfir ^ a&-c^t(t^ irf^ 
ci«r ^ I ^ «tF® bit(i I c?^ Tto ^ 

2*88"% fii I 

C*TO5%>lane flgure)-a« eiOT®1 S 

a CTOf (area) «rtC^ f¥« (depth) 

iil?F^^hf C^ (plane figure) ^ I ^Vm ’^CWT 

c^-c’m ^srrrfOT fm '^%9r c^ ^ i 

1^«f511 ^ <?f3W0T (surface area) ^C?, 

(depth) I 

^(TOr*f1 1" 

«rrc5 c ^9 ^*rt?r (base) 'jfiRawi? ’lift® 

®art®?rt®; ®rWOTr itrfj 1"^% ® fiftw ^''Ws fewri 

(vertical height) 4"|tbl f®^ 

fJH «l^®, ® ®® (plane) Wt®lt® I 

XX'.(3WT=a 1"-^^ 5i?t®^TPT 2"-t<P fW flKH^ 

[ftar=i^ 113(^)] ^T^rnr;, ^ wfH « ^ 4" 

^ BW cd fe^5t»R ai « 5d ad6 

um n « 6xx'-a^ 2" ^ 3?^ *rt® «im 
fet%i a''e d'cTfn 



• Whu 'e ^ 


c*r^ sUtiH a'6'-'iRri«r^ 2^ ^ ferhr *ftrw ffejf 



^RTi ^rf?, ^?n 

»npimi 

(a"6*) 'e i^<J . 

4" I 

W-fl#f ^ 
^ a6'-(3r^TW’srf^ 


ftaisRiis ^ fH’ 

sr[ar (thickness or depth) 1 m (figure) 

5ii; “w^3i” wi '®rhr 

?(rm (^)-fro3nr?(^ ] 

ac »fe*8!^:a^ gtCTP^ s 


3T*«HteSI 1. 

^ 24"-^ ^Rfti 


gwr 

(i) ww?f ^ ^?r I 


^WR • 24' 

f^i »fi5pfg 15^^^ 

0C(26, XX'-am 1" 

» 

*S*IW 'fl’iTOW T?, 
cd-’«? XX'- 
cwt? »pimnw iriCTi 

^n. ' 

c 'e d 

<«m-a<n xx'Hatnr 



f^^ll4 






2* ^ ‘fte ^ t C’fWPJ (plane figure) 

C^ (thickness) Sfft ^jys 2" ^ *t^ C^ 

^ »|^ c^«tl 

a'c-6'd' ^ ^^fmaRT m I 

(H) ^ ^^vciRr •tprtp^ cd-^ 'ffrortl xx' 

r-fS®c5 «rriri ^5t^ ^ ^ 

«W5fs xx'-^w^ ^Ti, 

46*-W5t acd6 2^-^*^* cd 

fl, (c6)« d -i am ^«rrapw, a\ (c'6'). 'Q d'. 
*rtf^ ^ i T^ja\ ^ a' cb* d' 
siTR ^ [ 114 =1^ ^km f® ] I 

(iii)^f^ ^ 9 ^ xr.^w’irRir'^^^yfc?r'e 

'SOTI 9W5tC^ mK ^1 15fe^ 2"-l^ fSI ?lttl ’*11?, 



(ii) ' 


fsai 115 

fe^if;-OTI^ »W®trT «PrfTS^ ftl »t ^[t^1 l l C*i ; 




WHI W-ftif « '"1^ 

I •iK-f* [ fNsi? 116 (0 ■9 (u) ] ^ alfhPIH 

^] I 



fN (Plane figttre)-C^ C^ Cf^ N5t5t^ 'JS I 
* fraiiR 116 

«Wif S (a) [ fpi 116 (i) ] ; 

1"' 'Q ^^rlwrc^ 2r ac - bd 

i ^^ftTORT ’jcTtfar ^ I v£j^ ^ ^ <2rw 

^ tSOT’T a^, XX'-C^^ 2''-^«<* #[C6 

^ i ^ ^ «rT^?^ ^1 xx'-a<ri 

^^^fe>r ’®T^ a 6',—c^caiir oq?? I 

«tw*r-(3r^ 'srm^ 21" c' 'q d' c^m ^'Sf 1 

^ ?rr?5 c'd' 

♦Then I a' '8 c' y « i' cm 

a'6W ?at5{-ftmpT mm i 

(b) [ fla[ 51^ 115 (ii) ] i vfi C^ (plane) 

>6 v^[km 5^ciRr ^55^ ^ *m\ 

(^1 c?<i mi[), ^wtf® 's tnm ONI mlc^ i 







1*-^^ S*fRr 

2i" »nn ^ii^ srr^ ftp?? ^pr i v^ cv^ 
«n:^«T-c?r^ f c^ ^ti 2* wt^Q, ^6 

^ThTQ 25"% fW ^ I ^ ?im I 


3^P«^1t*5r 2. 

^ ^<f'® 3*625 %«|i 9W; 

S^r? m <?TC^^W 60"-fSfai ^rfirfic^ 

^ fljwrtj®'s 3lrtir ^?r I 

\f% ^%i, ^ v«i¥$^l!f 

C^ ^rf^1 ’f«rj I »iJ^ <2l’«tR 
<11^ ^^fTO^5?r ,^%i, 

^5t^ «r3'H ^ I 

^^fr*reaRr^<= ^/2x^ 

«r4ixTr^ 

^ xx'-^cii«n 

^ '« 

^5t^ W9?[ir»r 3*526 »in 
’5P< AO 'Q 

^ 25"% 

A Bx G D ^ (^RP jD D 

c?iw ^^fc*P3r) I ftajRUT 



4^ FTft fH A,Bi.O,I> ^ feOTsr 

I <«^c?r<i AC-a^»i?R W,—^ xx'-cwr 

AO' »ift^ 60*-Wte ^ otl ^Sfi, A'f¥|p? (TO 







»9 

AD '6 ^TJW ^ 'flsisr Ff*r ^ 

"STW AO*' (Wr »rf|^ PtPr® ^ i bD" « c" 

(horizonlial planeH efCfl-mi H « XX'-C^^ ^ ^ 
(src^n-^w fH Prmw, sikt^i i ^ 

Bx BD D,~^t ^ c?r«n 'srf^ 

’Vfifll Bi, 'S D ABOiDA, C^ ^Tl 

6o*-f®fst ^ ?im (c?rfei c^ 

3=1»^t*S3. 

eo’.fSfaf '«rr«?%^ 's fe*w1«fs-«CiRr wsTc^ ; 

5Tti5'?^f3tar^ ^Ipit5>® >8 irm 

«W5(: <21^ XX'- 

's ^t?r 
»wfwti9r i*5"-^«? fW 'ippis 
AB, 

^ ?tCR PC^ 

ABODE ^ 

nk-<2f*fT^t I 

xx'-a^Br ^*fc?r 
pr E'C' ^ I 

»i|^ E'O' <3W1Z?T 
60*-c® ^jr%1 Tt'e, « 
E'C'-C^ E'C'.'il^r ^ i 
xx'-(3[<t?^^?lTtr=Rr 
la f%a CftC^ f^% (A',B', D', C',B' H 





^?(1 A', D\ 'iW m E'O 

'spw^r, c^ ck E'c" 

1^ «rc^n*a<n * 1 % vre •, B''-f^ atc^n- 
c^ ?ijtOT AB-a^rrt^ ^ db) 

?fJlOT EC C" a fitc^*f-(3f^ sjTfiral 

vjQ^ a«n ferftTi 

6c-Tt5 ^ I 

E'-fH ‘i c^lsT 

^ i ^ nm B-f^ e-%J oe aw ^ I 

"sf^w D" «fc^<T-a«ri 5rwrt^, «jffm?r n«i»faRr d- 

a^ 

^ a edcb 

^ 60*-f^ ^rwRsc^ mw, ^ E'C" ^ <Jj9Ty» 1 

TOl 'sJT’Fta^ I ^ ^-Wl « w 

^w-%ra, ^srf^ < 21 ^ « ^; fti 

a fif<rW «W!T "srf^^-^rfff^ at«rw4- 

'®f^ ^1*ft«('®! (cube); ^*f*PP? (prisms of different types); 
f^C^*l (triangular prisms); (pyramids) ’*11 PPW} 

(tetrahedrons); Tl (polyhedrons); 

(spheres); "t? (cones); I <il^n 

«rRrf-^¥tr?ra ^-"ws •stw^r «rff^ *1^01^ ^srtarrwt w 

#ai 

. =rW1 'Sta fWW ^<(TOT «l5fll«R 





«i irtpe •tw! <wr, wPiw ’ph^, f^wi 

’ii^ nWi^ 'sw 'BWtft fe#f8- 

d-cwt «iwt« >11 <t iif ^'» m fere 'iiftOT *fw I wn 
worn CT-CTW cwi wre *11011 

3^*ppni® 1. ^ 

(horisontal plane)^ tlfflPIlrtC^ 
WfI ;*W# iWttt Vf* wll W WWW (fertiwil 
lMi)v|^lttlR^ (rart^ ^«t««t«l « 

*WC Mm (p0ip«iidt«alar) «to *ricc t Mctcifi 

1TO'S ^prtff ^ 

xx'-^fimi 3?ttw 

ABCD,—^ m ^ AB ^ DC cir^ XX'-a<Br 

’Wt^H AD 'Q BO ♦TK^ I 

W ^?[|IS ’fSTTrc? ’tfS'S »i5l^^f9r (faces)‘il-^^ 

W^W cn ^C«l ?trR’9 »il^ 

^tprfp '6 CT-C^ *rN-^, I ABCD-?tTtl5i^ 

lyrff# deed' c ^•s 119 (1) ] I 

ssp^i® 2. 

(horizontal planeM Ttf^ 

«rrai(?r, «W?r <11^ fe«Rl«rS-W (vertical face)XX'-(3rrftl 

nfei 80*-fSfa «nirf%OT 'BRftc®; ^iTRr ^ ^tf® 

^(WW: [fN5iUl9(2)],XX'-C^^^^^5,'6^»IW 

*rw A'B' 's ?frR-%ir^ 

^} »i|^ «IC^ C^% fH A', B', G\ »ir?^ D' ^fej5 





xx'-fflti ’rtf dim-cvti itfw •m fwcn ^temU 

a'o. c'e, b'b, Wl, i'&0f A'ff-flrttt »PtPt ffihtl ^ fTi •* 

^ rtT'Hm ’’K fflrti -w >mr cwi *K* fftff* 

^ iTaViWMt'Rm’tjrttfV’clni <4^ ^ 



tSKV^ (Frojeeiion of a Cuba) 
fl;^ 119 

SJIOTT ?te? Rf CTRot tlTlPW A'-ffM ipftf* 
sm'mrtPt *lfw, a'a lltlf CWrt fftf I 

aiifj: ^R ’iRi^ wR sx'-cwflr JiRf '•nsri^ca 

«rpns«tTt<», 'sw WPf « ’ijntl^m fWM 

I 

siwpifB 8 

Cflf fff fUflf Rn fl CfMN cm («dge)^ 
a*lnt<««WtCT a tfl bf l «I1W Cf» Cfrttt flWI# '([fr 
CSI^ Wl? VTOl ^Vn (face) ^ffW 

wr-f^l^ fCf c«ff frtTtCrt mf f •l^ftl^ 

f#Sff t 







[9^: *ft<-f» (sid®- 

t elfivstioo^ 9ffWsr 31 

9P|isR: «wpT *rN-p 

1 ^ *ni^r 



f53f 120 

m) I m<-?m D, 0,'« A-fH «2rwn-c9«n 

W^ OT*ftcni ^3f^ WTI fifTtrf ; "»t4 ^ 

(* n< pc^ orWc^), cc'-<^% c^ cf«n 

^K^ aa'<^^ (3rt1 nfw; ^ 

feai 1 Wt5( 









»» 

^ (fieirahedrons as well as polyhedroM)-C«nr 
CTO'«*1^ ^ 

cirttsr* ^®wr» 

*rt< (one face), V C^*h CT<n, C¥R W (plane)-^ 

^I'*<IR®1, ^ ^ (on 

another ||rpendioular plane) tDt^ >8 

<2ic^ir cJWi* I ^ WOT ^ ^st^tOT CT<¥t5r 

W<Rfve ^ (on a plane inclined at any angle to 
the plane of reference)-*^ ?fm W ft wft® 

(sectional elevation)-^ ?rm W^ CW «flRl^ Win 

^ I wm*! ^wft wmRw WirTR=iW ftw ^ I 


ay ^Pit^S? 4 


(d) C¥W W 5 ^ ( 3 W 1 (ed*e><«l *#•!» 

<aw wtw ill? Tt«ri ^ vw* owb ^ fe? 

feiRl*!:, « '«wgfiw I (fl'm ^ ww* «rw 

«nTt)K7 «l*lf9^f%? <nat (axlt><^ so**f^ 


^rfei WOTl ?», 
<9cd <it?t? urtii's 

•i*n: «<tCT 
®#f;-'s*i « >nrM 
^5*!cw 

^ wft® wfirai 
‘ TOW^CWti[4WC^% 
(3W1 (edge)-CW XX'- 
fftmfw ^ir ^ 



^WWWWWfl(fC^ 


fl9W m 








BD 6^ ^ Z.ADX « Z.CDX' ^ 

46*-1%fir ^twi ^} «ii^ ^spnit« «rm ^ i 
WWIC^ 1fci[ OTR Wl C^sapTStC^ xx'-^ 

«rr?r'iwl8^w<n «?rjtw^ “troc^ atc^ 

^ ^ -RltOT^I aV « ?rrlOT a6 « dc '«r^n ^ 

^%l, ^ ac"-(3r<rt? ^•fC^'e fl6 '8 6o^'6 I 
30*-f%& It^T I a<^ (?m ^VH ab-C^ 

TOt«f ®I^ bb' Frn ^?r, '^l^VvSr a-c^® ac-C^’<h'W 
^ ^18 Fr*r co' '»lf^ I WFC^ 30®-1^ TO 6' >6 c' 

6 'e c-‘iW I rt'b'c' '•TTMtOT ^TO 

fkm ?fjlOT TO ?fjt5T TO^ i ^*nr aW- 
aW TO TO I 

TO-ftOT <3prf^ B, AO, D-IH 

4im-CI[<n v£F?^ TOfro^ a ( TI a') a a! 

•TOK-C^r^n feTOR ^f1, A-C "TOf^S -TO C?P«tt^ 

CT c^-fH c^> A' TO I ^ 'srwrw 

^ c^%f I '^rr^ nnm b '«&” in^ ^*f;- 

•aiW-c^^ fe^»RTOfi,TOtOT TO^cir?rf5C3nr TOt?5- 

f^B *tTO-c?rTO TO c^ ^T«, TOf^?F?r 

Rm B' « B^-fH^^ I «'c'-4^ c' 

c?rTO 3if|^ 0 «tcwf^ »fTO-a«rt^ c ^ T ff^^c^ c' 
TO TO I ^ A'B'C'D' CTT’f ^fro C? T5^^ *ft^ 
TOI^TOTfW ABOD-^t’I^t^l '^l^TOf8c^fK3Rr?rTtOT 
o"6Vt^ 1^ ^*f: film WTO,^TOFPr, A*,B*.'eC*' 

fH ^ B'B' «m-<3TO » m w figr b" 35 ^ 

^gftl3TO^TO'TOnH3WTO^FfTOD"^ TOft^ 

lS$ft^C«TOTO‘il^l51j|«?’l5R^;'ii^^TOTO^ TOW 
‘ftiF(Pir5Rr TO-to^ ^wtpn b'b*. o'c* w B'd" 



dStwn 


Tr« I ^ CTO! TOR •prtft 

5 

(e) C^ W «W?I (?^ CiW (edgeMl 
^"ws-TOinr 3#5 Za-c^ wrro TOtli ^rlai; 
^ tm*! 

s ^*(mf c^ brrtR ^ «r^i «wcsr *fr<-y» 

5R I A, B, C « D-fH 

?rrrc5i^ ^ 

«icwn-<3Wi-«ft^ ^ I 

I I . , h ii-. ;ilr-ii jm, f**., _ , ^ t-r 

^ 0-P^ 

'iW ^ -sn?®! 

^1 ?R I 

c? c^ c^^ "Rttsi isrm- 

ti' c' fl' '6 6' fki? 1^^ 

^ I ^si^5*Rr c^-c^t*^ 

^ ’nrtJf »l^ d'dT, e'er, a’a « b'b" ^tlBn »re, >«< a’a" CWtW 

Ttf^l, Tt^t f^lSw '•(fMSiB CWI frR I 
tljlpw «w, CT CX3' ^^:-(awi alwPw ^- 

<3i<nw £5? ▼fiflTc?, cn^ a!-ft=?Pf CTO ^find «d'-cT ^rpiff *(^ w 
i CTO dr *i <<i H5'<w ^r t »i i « f c' -a c’-IH*'^ 

fH >5^ C'B'D'A'. <«< O’B'D'A", <fl^ "rm «W1 TO; 

^ c^ cn ■St i(^ c?«ti feiiftt: «im-c?«tt«ftCT ^ 
'5T?tft>iCT JiTO cwflr ftn ijff ^fihn, «rw lyD' crotw 
^5tf^<rt«i 



fkq m 1S2 







eicw*i (ProJecUon of 
Triangular PrisniB) 


(a) CW^WNr fevH fiwrOTr «rt«itOTr ^ ^ 1 ' 

wiwf •wvtw »rtcf; 

(’^l 

'^sBicaro) ^ 9ia^in 

«rtc^ ^rfmi, et^nw ?rjTPr faifC^Rr 
XX'- Ti «iwrt5r 

^fin, ^ 'il^ 'srf^ 

^B, « 'srar c^«i <2tm 

^Tl XX'-C^^ *t%, v£l^s 

^"t*f:-TOr ^ti, 

1 ^ ^ I 





fRH; 123 

a' 'S 6'ftc^ ^ I v^rrsr a' '9 6'-C^ c^fr 

C^ ^r®PP3r nt'STI Tf^, ^RTtpr 1 

** 5=f»=!Ptt*S 2 


(b) u-|iii »rtf «46* *wft^ 

Sctm f«lim ’•iwi c». wwi 

f.^«n ^*tnt tifSi^i <«? ftwt*rw?«ii^ ^'vc- 
von aidv 8o’-fv6io( vitm 3%tcci fv^voi «ion 
brtjzi* ^1 i«^vpnm ^Mron htNv 


wi 

. nw: ««pr «w'-^Smi i>i%i, v'W? Sror 45’-f%f^ ^rtow- 
«l|*-5». W <w ’nri^ fl'ft ABO vftv ^ i 

w wtw TiWOT »wni?ri ®r «(tw, ww ?r 

i\ , • 

♦irf-pr 1 





m a chb*c* a! o*e^ 'iPTOWl'i 

30*-f%far 01^ (3W1 Ipf, 

a<^ cm ^pfin m ae ^ ab<^ 

^l»rr<r ^ 5t*r ^frn, 

f^c', « 6-tfRr i^ I 

'srfKtOT ^*fc^ 

'8lT?l'®C^3i aWa\ 
c'c" ^ i 

tfrfsi I 

c', b\ h\ c a" 

I CJf^l flafi«124 

Tt^, f«f¥OT TfW ^f%l 

CC'"^fsr, « Cl ^I 

?mwr a-^'e 0'amrR aci W 

ci6'" c^«f ^i9T 30*-f%fatc^ wf5?^ ^51^ ^'n tfttm far *rf«ii 
I c^^rfif, 6" ^sm~m fH b"', 0 * 15 ^ tfim-»ni 

^Bi-c^ m*rt^ ^rorw iTO-«im-«ii 

c'"-i:^ ^ ^ ^ firf «p ^ I ^ ^f^, »<1P| 

(continuous line) *11 I 


3a^6-a^ap<|^ {Polyli«dronf)-<M en?^ 

I. ^*»9CTKt«i (Pentagonal) f55lW»l t 

•Miww ww itm ^nw wra ^wcwt 

lais-WW «WWlw 'S WWl ¥W ’HP HflfB 




»•< 


»lT>fWI « W 


*rtrW wtitfe* 46*-f«® 3lc*i «rtjw ’ffilw OTWwtrt, 

TOU TWH wTO ^ I 

wtwm xx'-c?r«rt^ abode ^ 

AE<^ i C?f^ firfir^ ^f^i ^ ^ ^ fSj^OTf ^’(-pI 

<s$usj^ •^%?r 
»ratsr-^ tfic^n c?rti 
Jrm^n'ei 
* 'swmi 

CTw 3 fi5r;?i^ *r1^ ^ 

a^i cc' Fppi to I xx'-mi 
^1 ?fCl? iVc'fi'd' ‘il^ »R[t=r 
?ntw?r tora 
«rr^-c?n ton ^ i 

125 tow^ irt ^Tft 6'fe. cc >8 

d'fi »i^»r m\ ^ i to 

5# TO itocf 'ilto TOTfJf ’FftCST ^1?to, 6&' cc' 'edd' CTO 
toft ^l^to (arm), 'Q aa' W w CTO ^ FW <ltotC^ ^tol 
i*^ftf^cTO^i (^’>iwrTc^’^^incf^to^«c'c<TO 

'^ito XX'-CTO^ »tto 45"-t^ 'srtiffto irV" CTO 
^^ftoTO crom to tfjtOT’pw c^%?r 
«(^ CTO (irV'-CTO^ ^WC^*!) tom ^ l ^fto^, 
flitwr tor <8tm ('m CTO) 6accd 3?to ^' 

<jfw, «iwt tor^ «rr«..6VcVd' ^to wv^rtv, «rr^t ^to i 

w 

cirto •^'’5jto‘ * 1 TO ^to, «i^w '"rto *prto?r ab 









ttfel ?mOT ae ♦Ite^l 

4}c^ <2ft?i 0 V‘iR:^ filfCJRr 


h\ e^ 'S «Rr, c^ 4im-cw 

C^ ^TTC^, Cff^ f%®1^TOr Bh^ ^Wtsr 

^ iii^WfW c'« (T 6^ ^1 

‘ilt ^ «fTTW^ fc' a c' 6 d' ^ «rrro *ff^ «|5 r 
I ^ 6'", c"-^i 5^^ c'" c^’t ’Fto ^ 

1 |:?rrp i c#c*i ^ 

n^«r?r’t*?®! ^fSp f¥i ^*im c^i, 

p/^d'" d"'c'" T>T^1 «RJ Ctr^'fes 


n. (Hexagonal) S 

iwtwtsit'« 

^t?r ^ ^gfrow^ ^wt^BTiw viiK j lirii 
^f® «ifif^ ^; ^macA.wm fSlfuc® ^sjScu’itfir 
?Fi% 30-^ «rtiiffe5 «rtiP5®?r, irr?r ^strnrs ^ipitf® ® 
TUtil^rff^^l 

^R®3i s ikw?^ ^rftin, 

^c®T ABCPEF-^n »«# iim^ ^fc^w cro 

»iiT BC) f ftcm ^ 

^*ff ^ <^i3rfp A'(P'B')B'i>' 'srft^ ^ I xx'-cwr 

^*tw 30*-f®ft ^m\dd' frw/'e 

4 da 

wfifnr-«rm 1^ I :. 



I 'e TO 


OT ^1, ’f'JitaFCT, dA', dE',« dB'-C^ WlW 
Ef*f ^Fftn a, (fbl 'S rf^ TOt^f ^ I 

TORrdd"-^ ®ITOl?:»r aa\ff, 'See' tW6 

TO ftmPRT feBTO >Rt5{ ^1 dd' »re, d'a' C^ ^ ,* 

TO® «rTO t^’srvi 

I # 

TO® irTOr® 

fH a 

«CTn (/&) 6'/", 

e #1® cc", (iilTO d" TOI^ 
^i%i c*r^ 511), 
TO ^*1^ fillm 5RF, a! ^C® 
«!. fy ^ A5i.«35^ 
ex, THTI 

TO® ^far,—TOt^ 

frai*rxi 26 Cl,— 

^5j 1 uj^sTT^r ?utw?i BC '6 PE ?>nz:?f’t7 

TOR^ TO1 »rft® RN ’inn ViZ^ ^rtf^ 

^ 4llRy w R«rf®l9i^ f^f® ®tR ^ I 

0 

f5Hl1l»B'4»« SS^m*^ (Projection ot Pnanddo) 

f»tttf5ic«t "ItTfit (bnie) C>n»l IW bifW CM. Wfil C»ll 

CMH % (edge) %|^ 4V fiifi|« 

; ^tW (Vortex) ^ I %tf^ '•fWrt 

|Midw*HCT,;Wl’»WCT*Mf*(()ono)Mri 

I. Se^«» ftsrtftps: 

/ » < ' s - ■ 

^Ml''(Bi|iillat«ral Triognlor Pprandd) 









PiflRlw* njK flprtf* « *tt4f» ^ifw ^1 <k 
f*Ritfi5«* wwcw cm ^Qtn^in 'WrtRr^% 


: fftmnr ^ ^ ^ ab-ci^ « 

^lOT viF? 1^ ABC «ir®PF 


mn:^ ^?n, ^st^ 

c^ Rj^fiJ c?r^ ^nr**^ 

(D) I ^ 

?im I 

\ 

^Rftpir 

i' 


f^*ffl^ C^tT'RT C^n ’Wf; 



^ PmtftC^ “^” ^^1 ffel iR *127 

(vertical height) Cim 

I A, B ^Q c, 'ii^ ^ 4fm-c?r<n ^fir- 

C^Br 55 *Ic 2 (corresponding) f^a, 6 'Q c 

♦fT'e?ii ^rt^ I w ^fic»r ^-e c*r^ c^, o-^r® «2(m-c?r*n 
i> fiat's c-^^ 4}c^n 

^%i fitJTs w ^ 


W ^m\ (®fir5^^5 “W^*) om\ sn^,^ 

TO1 (construction) ^ W ^1 S— , - - 

C^ »W^ ^ »I^ fty (g^gfes) 

»R 1 H ^ i ^ 6 d ’e ad-^ (slant height) oft-ff i 



STtirtvci s«.fiiar vq ;srasr 


cd-^ (trrfwr 

(cm OA), ^jTOf »it?i 

c^-cTO c^\f? fH 0 ^ fsT^n AE ^; ^:*ra 

^v-CTtrni w^«i ^ c?[^ 6tR?i if cp ^ i 

^ DF f^lOT (vertical height) I 'W 
rfc-C’f m-m ^ ^ i Cd 

^ f^5{ft pRT (edges) ^?f m I 

•rN-pJ «f!^, mtOT B '« C 
«rw C?i^ L M—’lTf^'3 ^ l BC-^ 
«2fr*fn-p I c?im L-fH xx<^m 

if L-t^’F c^a, 'Q l m-c^ 

vfl^ P*ft? (quadrant) ax<^m ^ <SSm Tt'Q ; 

if ac-t ^Thf-^OT «rr«rr?f l ac<^ >l«r-ft#Q^ ^%1 m 

<2}c«*pn 

^BF®1 d'd" W?f ^ I v£i^tS( a'c'tr 

*rrt-pi 

II. f^i^rrf^^ s 

^ 'S (7?^ 51CVW 

'ff^’Tta *if%5 80*-fS13i ^sTTiffe^;^ ’Wlii’ 

'•ri^f; ^cra trip 'a ^tiartf® i 

aww: ( 128 = 1 ^ ftcapr W[m p); xx'-'^w^n 

^?iWr fe«F 30*-1%f5r AB 

^ ABoa 5i^fb<F5 m, 

<2lW*r-<M ^^TOT.^aPPr, 

l»,e,a ^ 





^•9 

^ ee-C^ 2**^^ I hd^ 

c-^ ^flU C?WTir ^1 e-f^ C^^r 'BTHr ae<^ ^*tf% 



t&af ^ 128 

TT^i T?r (m 5(1 sfjtOT /i-c^«i ‘>ji:?rr^c» 'srrstc’r 
n^)i 

t>fs-<55;»Rr ^ ciiir «rtwi’ vrc? 
cq, '•rrntOTT 

tj|;^ ^ 5wmt^ 91^ 

wrfei 9W ^9, <5w ^ cw? 

(?mi, ^5tft9 9IJH « 

«i9ws (i2851’n fte ^5i5rfOT?r pj); jTOj'-^if^mnj 

W i£OD «rt%^ I ic 'Q JB2> <?r 

*n(Miirc9 c^ tfiw i 

^•('9‘fl >9|^1'S ifjR ace «rf%^ m I ^ «iwff 

(3r«n *rt^ ’ftto, "srrsrm-c?^ ac-c9 ^’«i ^ 

;itf3jn:^j »fl^^«rRr-(3r<n 

fle« ce ^ ^1 «4i^ flee fl^ ^ ^rorm tim I 









mifnM 




‘ ?rfto wnr 51^ 

c-c^ « 

crWrK/lt?1 '^T ;^n ^ ^ e'-fHc^ 

»wtwr <k^ c^,«cfl-c^ ^nwf »i^ ^ 

^ «'-cv cm w e'c-c^ ^jt»rftf ^%i Ff’t 

’rtifl CW5» ptvirv d'-fiF9p5 Cfir I cd'^ 

■PrarftPBir ^mrr^ ?fjt5r ^ i 

«l5WrD0 'Q AB-C^ ^ ^%l, d' «l:^n%rsT8H 


^%l DO-^ fern di,'« ^ AB-^ ai.—»il^ 

BaidiC, c-iw?’ ^Ktm ^jprtfSJ 

♦rwi I 'ar^W ?DTOT e efC^-C^ ’^ffifTI 

'af^R^ E «2icaf*f-c5^t!i '*^hn 

c^ ’?Rcar f*nrrRc®?r ci ^'Sfl ?i^'< i 

(9iOx « eidi-C^ ^fm C^'W, etO « CiB-C^ 

aw Wi cW ^ ww iprtf® WTl I 


III. f*i?rrf^q^ s 

(?rt»i ifkscm ^unii ^ 

c^, ^iWOTr m ^ 'sjferw ’ift® 
;l?inr^I 

^5liit?i 's ^6 tm 


«if5i % xx'-ow ^mcm ^ abode-’j ^ w 

AB-a ^Rt^tV ^%1 m I 

^F%| W M^hr R*!? cw ^ 5 fi rr r f TO^ % i 
wvi i W ^*ia i2fap*f-a<i 

m i <w/H£Rr 6 , d, '0 c-ft*^ rR%« ow wi cw m, 



> t%!d5 (3M1 ftsift % (edgefl)-f|>m m ^ i 
ftew «r5 '^<JTR8, ^ w, 

^fvr mtn* 

^ I ^ a'^h 5#® 

CW1 twn c?r>r 

^8ii^?R9r 

‘ nf^ i.% ^ ?fjtw^ 

^3J?5tpr^ c-f^ ^ 
edc-C^ 120® 

Wir ^rT'Si ^ whr ^ 

120®“M2r ^ fN^Niao 

^ aiV" ^'R, c6, Icrf, ca 'S cc-T 

^ ^^1 ^sr c'b\ c’d\ cV « cV 

^^'6 I d' ^ dY<9^ 

^ d^l£|^ / ^^/c,/6'. /d\ A' 

'« /e' c^tn ^fl?i 120® f®f^ fn^tfes^ *spivpi ’rj< •, 

m *91^*1 a'f '9 6'/ 

?fjtOT w, cnwt^ »i«iv (M^hr fH 

^siwrfw etm-c?r^ nr^ ^ «(jtOT 

c^ <?r CT *r «(m- 

:—<5rsR a' ^«(s <2trfn-a<! « a «im- 

(3r<mr c^*r-^=9^ ax ^i,/ p 

’irar^ €im-c?^ /x twrt? I ^^:*Rr ax, 6t. 

Cx, dx, ex-^ *f<KW-wr*fTOT. fx i wr 1^ 

c?rti (edges) ^ Sim ’rjff <sit»r \ 

Ac, ^ 





w-fts « 'TO 


IV. i»i«i WB: 

o»M< «|CVH *itl 5!f^K»«tv 

<WtilWW’« ^wwwi 

m I ■ IW t I CT VtiVS v« 

^IJiil'■PfW Wtl ^BFIltff1^ 

s «ww Ijftarw 4 to'€ ^ptnwtw 41^%^ ab 

iprto ABd 0 BiGH»--Hii|’T’Prt^ '«i^ ^*#5 I fel| 

fH *rw «tw-c?rti ^ I 

Cfm flTfOT G. H, D « 0-ft^ «it^»r Fff^fer ^ 

I ?irfc5R 

ftrrftm wi ’iTO ?l^^Ff^n, CHf^ «2tc»ff^ tH 

wi 60®-f^ ^srtqt^c^ 

c-fH^ c'fi' («r<T^ c^ 



Cl^Jf ^P%fll5, 
W ^), 6d-6e-fl/ '6 

^'sttM >msr 
TO ’®r*pmr«r 

«iTOr«rt^ 

^fRti 

f^iTiftm ♦iprrpr »i*«3r< 

^ I 


Hai^Riso 


StJtOT «f» 


fM-4«rtt^f: tfir^-c^ TO 5r[?rhe, ^ «t<Jtir itjTcsi^f ab, ho. gd 


AB (3WI <W’ffifltf, fiWPr at, « CWOT CW <11 

^ 4#t: cw AB-'«n[PN' 
oMtCT op? >1,—^IPPtt ’tNH 

fftw, 0-1^ »if^« <^pr ^ I ^'ffirttir >nre OKI ^flCT, 

biOihtV,^^ ft CWI (Mf ’KV »ftrs «tO IW 

dtOt % ^ 5m *105 i 5p*?t< m<fWK 4iCi, «irft, <w di«t ’flu 

ftsift,«ILo <«< diO ft? ^ flft <??i? ?fn <«#» 



df^ (SeeUoB or IntosoeUen) 

«^4tm (Wst ^ «rtst, (f^*fK-f») 

«(trj Irtr, «n(, CT»r, ^ 

CTR W Wri C»n’W? 4l^ <(1CT, ^ ^ «tW *111 

ftf ten fSicrt 1^ (^« (3[<rrt-%w'srm 

nrt,«?.) »i?w CTt<prtj jpi !n, < 81 ^ -im «ra, JiPf 

■fRra oflw v» i <iH ’■ TO ^-'SCT ’inn ^ nriteri? aw*- 

«1CT ^ '•ift'S «l'g5S<S|H, « (?|^ »ite 

▼%w, >Bttrsi ?? I ffe* 131 orftw ^ ^ CT, 

tenro cw w ^Btet tjtelfS^ OTW (Wt^ 

Wl’WW I 


^ ^t9 cire^ 1 to ’Rt, 



'em «rar jpai 

^. ThHf&ff bNi, «rt[ 'Q 
»K ^ , ^IIOT 

(cover) "Ttf^, 

^ ^ ntn ciFpnrt 

fro, ^*IOT ^ 

’JTc-r c^ ^ 'ar^ 


c^tww^ ^fS^h fNfi «iCTt^ JTfl () 


^ Tfe^%» <TOfR 7(t^ (^t*n) 

cWrtj ^*rnr srt^i ^ 

































t 


opt'lto ^ ifin p * xit 

wt iw 5t1i ♦nr^T's 

¥»S| ^fihiortlii^ '»W»e¥Pi^ifrt*(t9initJtf I 

^ wWf 5im ^!iiw owrt* •nw.iw 

r iTftpsai<^^|»o«fri^i 

iSim ’rtmsmftr «wm w,>tl>p iWw 

#rtiw, 'STO <i^CT, (i) ^imuiM «ijstff 

flRflftcwtr *5f»cwn*r««»rt?i*r» (thkkiiM* ot 

the bue* <iPt^ "CT <5^ «tCT ^ ««fW W I 

fN 5K 182IW ^ ^Jttsp #llr? I 


0 ) mwi »« tgi n>f €>a c -« iwa 

ti *rfr*Rr pts fi^-cwi Ttcwr ^wi •, iffTv ijtf cwi- 














ntn Tt? I ^ ^ c^ i?t?ff^ «t^ 

1^, ^St^'Q JHRl OT'e?! ^iprr^^ 

OKI Tfe^ TSV^I^ ^ W ^JtTO (bevel) ^P%l '«lt^ 

?rirfc^ vSpin^Tfr^^f^?pft^i(i9iifif^^^ 

^nr, 'stirt^ ^ frair ^ ♦n^*nr ^ptrk 

«(!^^*t <r«? (dovetailed groove) ^ ^ I Gimw 

spin «rf5B[ (?i^ v£i (Sftfl 5n 

^r>r ). ^1 ’^rn:^ i 

(ii) «(fe^ lECTM 

C^t=T TOC’^F ^^1:3T ( J^rfftc^r ) 'SRTI 

<m; c^ w t^t*i "Ffe® ^ ^snsm 

f% 51^ ^1 «t^f*f s^fesr, ^?rr?r 

«^tf^ fM” Tl (Sectional View) 

CTtTO »it«f(ir*t “c^- 

fpai” ^*1^, ci|*r-fM ^r® ntdtw,—'sitiffQ, 

^ f% si’FTw^, ^ni I 

8(?irWiifel?r ?W c^ w, 

•rrtWH (one face) %iRlirs-^5C9Br 

I ^cr?r •iprt^® ^ 

^ ^ •g?rl5»Dc^ «PS!5ftw?r (W-fifSiOT ^ 

^1?R-«C®Rr ^ ^ (plane) ItH (W ^1 » 

trm, ^ ^KWK «RP5 

Wt^’Vt9(trae ahape of the section) ^ I 








xx'-crw ^ >8 t^pr 

^1 »w > ^gftmi xx'-'^i^ »rft^ 60*-f^ 

'srt^fRsr® vfi^ CT^ 

|f^r I oc^, CT ^ 
a>lan 0 ) m\ 

#W 

^«f;-^35C«Rr ^5R?9W- 
^T^c9 ^ srtar 

<2W"r 

> xx'-a^ 

’r 60"-f^fiir® 


I 

■ 




I 

1 


TO ?^C5T, C^f^ W akb'-Cf »r8I1 
^ a'A6'-^^*f c?r^ ^1 ’s#® (^ri^Thr «Ry 

froi ^ ^ ) I tr%® ^JpaTiJClRf Ca'6'BD,—oj^ w 

^%r I ?(Tm ^R'r® 0 « 6' fH^ 

?mwr «im -a^i ^ i ^?rrc^ ?fjTO c^ 

aiaa®,6i—} 

'ilt ^FTTO CW*r-<3r^ ^ I 


m*fnr«r®: 46* f^ftos « 

*t«OT 5wrwn?T«>iTO ^ ^ ^ I ^ ^ 

CT-CTO 'sitMWS ^ *(1CT I 


<rfw «r«»f^ «si^ «rtvnr Tr% #:«r, fl'6'-»iBr = * i NW r 4 *i 
c^<ti 0® af'^b' ^ «im-c?r<ri Snnr 





i a «nr ferat^R ^ 

^TO^nr ^55^1 aaa“<*ifl# : Hbs^h^bi ^ ; fls '® ^st 

C^ TW ^ (parallelogr am)-^ 

(StiP^^itmi c^*rH3r«rt^ mri 

3spPPif®5^ 2 

3'6 (?lftf5ifett fW ^JWRIC^ ^'SW? 4^ ^ %»^t«K- 
i ac«R i » ift 8 80*-fefai ' •rt» if ^<a 's > f»i 'ac»w ^»tnr *rttg i 

ifiiw *iff «Tt*rc^ m fe«<ti»(!-'5»i—i-Mi «firi ow ^ 

^'8CT *tf«« «RTt3 ffil53 « »tprtf« «#« "RTI 

«wsis xx'-^n«n5 's’l- 

CHX^ ^ ?nt^I abed ^ 

^srf^ 5^, 

^ ad, XX'-C^^rt3[ 

30®-f^fk^ 'BTfsT^ *«rrt^ I 

^Ti ('iPTtPr 

€(t^^ 1^^^) visi^C^ 1 2 

«3pt^ 

a,b,c'ed 

MmMab'Qbo ^ 2lH^ 

1-6-2 ^*rferrc5, 

catm ^ ^ ^ a, 1. 2, C.- 

vn^ f^»r^ «ic^ a'a". I'JI-"* 2'2", cV *1^ ^TSTO 

^ 1 ?air5f5r 6-fH ^ ^ 

c5tR-^®r i-2-'^Br ^1 ^UT^r ^'Sffi 6<^*i ^ 


2'd' 


if 








T! 

^*ff% \ ci?-cwj 

i c^^i ^jcTryv 

^ ^rfim d'a"-m\ I 

3=P^*3 8 

2*^C*rf^St?r ^«l1l'« 6*8 C*l^lfifet?^ ^W5l? 

f»IW?I 

«i^Tii 'srUcfi ®C9Rr 



135 

«mt^vt«i 4^ %i(^-«c>n 45*'fifaic5 «tx« i 
«m 47 xx'-%i(^:-«cin ftn of^ Tin: nfw inm 

iJCftft nf%7 7XI 











’nw s ’gfirni 'srf^ ^3Wr te, ^ 

45*-f^fijr5 «it;r5 «ITO^-ftPl4 ?fjt=r A(BD)CG(HI’)B 
^ i bf^ 6*3 ^ I AO « EG 

fetfPRT ^ *ltr^ I ISiTO? ^«|T? 

vij^s «tc^^ 2*6 CTl^RtriT, (m^ AG 'Q EG-^ ^2 x 2*5 = 

3*526 (Tll^fef^ ^ I 

abed ^ ^ ^ tWt 

€fTO^ m 2*5 '« ^ 1^ 

<ilsR \5tnC^, od « 

CV\^ (45*-M^ ) ^1 ^Uf I ^ ac ^ fl^ 

mtw AO'« BG-^ i«f<T'e ^ I ?rrR 
*t^ ^JJTTfS I “ 

'SR^, TO XX',mi f«iTO^ ?rrR i, 2, 

3-fH^ ^ I AB-a^ 1«ffOT ^ %, c^ mw 

l-i£Rr film ae nm 2-^^ 

filt^n-C^^ 2" 'Q 2' ^ 

3-^^c^ 3" 'e 3' c^ ^Ffro I 

l'2'3'3"2''l',—C^OT mi ^m?S ^ I 

55T»v|teg 4 

2*5 ^5F5j-fift4 Ws'ft ftttfJI ^fiRSpim 

S»ia ’W ^ «rrc5, ^ 1 ^ ^ifiife m 

TOtiJ ^ifenni I 

^c?fm 30*-f5f3t5« ^rtsraj vs «ps?w 

OT«f-'roRi Trti liti ttm ^ 

5^^ ^"TW^ ^ I • 


«ifii s fiiTO «im ^ ffiifOT 



\&\ 


^ 30*-t^finr® c5*R-^5c»nff 


^ Cl? i ^ t^lTO? 

1, 2, 3-f?*5^^ 
Jl? ^RkICI I ^ <2(C^*T- 

pi?i •rr^ ^%i, ?fjtw? 

«rf®^ ^^cn? «rft^ 'SfW? 
fsf l'-2'-3' 

“1-2-3 f5%5 m, >8 

§?i ^ nrf^ 



^ i 'srr? tmw? A,F, 3"', 3"',C.B. ffen 18G 

i2jm-a^ ^5j f?^ Cl? 

Iil222323i2,li--C^15|?R«I^? I 


3?«Pit?5l 5 

2*6 fCKTT 6*8 C^lii *W- 

^?»t^ filirsfi fiifesOTT 
?i> ^5W?r wtwtfi's 

5c*Br 3o*-f®f3ic^ 'iitTOi %il?r ^ 

^5C»Rrit?rl ^ filiriCT 1,2,8;a9iu 
Iffir?riw«WTt?r8iTt®r 

s ' 2 f<«ic? ^Tf^r. ^t?Br 30*-f^f5r «rRf^c^ 

>3 (Tft^f?^ aa C?^ «rf?^ I a '« a'-^? »IC? 90*- 

%f3tc^ ^ I C?:?^ ^1 C? ^PWI 

Brf?t? c?RT? bdi ^t? ?ti? fiiM itc? I C ’tRTCTj 

5^. <2war a' fH 60’-f^ ^TRl^r® 2*5 c?ftti^? »iti 

c?«n ^ i 'sRt? «i*R <8tRi ife"® i20*-1%^ ^pftn 

819 v£l9 C?<n 2*6 C?|ftt^ 1^, 'ii?^ ORt^ 





^ «2lt^ 120*-Wi 2*5 ^ 

ttt^ fsrfWRT 

a'C^C^’f a'df<Vmbl^ 

i f 

p553nr a'd'-^ 
isr^i ^sf Tl^uPnr^’JvPt^'' 
bf^j <Tr«ri 31 ^51^ ^^rt’a- 
^srrsi ^ ^1 

ab\ b'c'. 

c'd' ^tf^ 6/ '6 c'fi'-'^RT 
I 

^ ^jprrpF '« ?fjt=i ^ I 

XX ftlTOP 

1, i 3 4-P^ ^ ?rjtw «2{m-«^ ^ 

<Trt^ ^Tl ^ I 

9=P^^ 6 

c^ ^irrRRr ^ 2*6 (?if^ftfenr'« 

^5W?r 6*85 <?rnWii&t^; tow S»lc?r 

^ ^sRmm »wtwr«^ ^51 JH^91^ I 

f9i 2*5(?iPW^feta ito c^ 

m\ ^ isW »ifi[^ 30“-f5fa c^*i «rrsi^, 

vs ^lHs-^5C5Br i «Jl5i, *t5?rtf8r's 

^srt^ «iff^ 

Pr^Tfim Jfm-W 12 3 ^ I 

1-3 2-4 «tTtR ^Pp|^ 

0 *rheTi ^ ^fir® ’pf^ 1 4 

c^% fH ^ «tm-c?^ ^PfTi 1" v£i^^ 4’'-P*i 
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ft 


?n y# 

^ I ^ ^55^ n® tmwv 

m 

^%l, 

|6’35 fetR" 

o'-%^r^ 9fei ?r«, 
l"-0', ^6 4‘'-0' 

^ ®Rri 

PtiSf t fil t\!94 

xx'-c=5^^ 

30‘-f®f^ C^- 

»i|^ 

C^ RjfiTI. 

I^Tf^ 

0'^^ 2’5 cm, ^tm 
c-f^^ ^ fiTI Fff^^ 

TO ^ aO'6-^^i^ W1 I 
f^intter (r2'')-a-6-(3T) RTfroi 

?rjtsr w a 6 ^ «im-a^ 

?frtOT wt’61 c®i c^ ^ fiftwn-(3rRi- 

^ ?fJtOT (n5*f ^pfro, '3t^lr*f^ 

Rft^Ti c^ ?rm ^rrs^,«c^-oro -> 

1^Rf?r I 

«iPR ^ W*c?rRi ab-^ 

'e ^TOir fro *si^ c?^ i^^^, a 6-f^®^ 

^ ^ft?i ^Rtror, 2^ Si 

'^Thre ^ I wfw *f^e^1 
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?r^;'^?1^ 'Si-4t (^ cm m ^PTtitfti ii, Si, »i. 
4 X ,-^ tm w c^-<m ^ ^ I 


9|IPqptt^ 7 

8*2 CauftftN ^ ^ V8 6’86 (^rflSN C^ 

^StQ^ 

(?r,^^3r<mi f%tf^OT c^*t?r wt ^ 

^ cm snfe 45*-f«f3r m ^rtsTs Pt^rtRcsi 

trrrtcOTf m ^ ^ ^>is-iRPiBr »ift5 

so’.fiRi c^im ^5rt^, w, 8trrw, f»l?i1f^c®?r *MR*p 

1*26 c>rf9ftfet?r ^ %l rffRii%la[ I tfltj'cwrtsr 8lTti« 
's Itpitf® «lfTO ^ I 

’®WPTS €f^w ^ 45"-^ C^*! ^fl?n 

f^nrrf^ 3*2 abod srm 

^n ^rr^sr 

AC BD ^1 

0 -^ 

oO"c- fST^; 

W ^5F51 Mo'= 3*2 

SR 13Q 5|f|^ 30*-t^ 

trjtOT 0-fi% 1-25 cm. ^ *>^^%1 »il^ 

C^-OW1 ^1 TO ^ 4^ C^^r-C?^ f^Tf^OT ?fJt^ICSF 1, 2,3, 4,— 
Ftft ^f^’T I if tH 




^ •f^ C*rtl Tl%FT, AB-f 

i-f¥|?«imtwT?m flft.-^ nlwi 1^ 

i C#IW, 3-1H0 'cj ^ 3' 5 ^-fH 

{bd)o,'-^t #Jti:5i fti «trfOT 

OB-'ff 2-f^ film w «itTi ^ 5(11 

^ nt<-?» "8(1^ I 

^ «ra( 4 ^ ^^f:-c?r^ LEM EM c?Rmr^<iw b, a, o 

« tf(r8F<T b\ 2' (a'c') '6 d' 

t^^’1‘1 ^ I E-C^ C-^5, 'S Ed', Be', E2' M'<^ Rmt< 

^ 'iRf p*tr? ^1 ^«rr?r-c^ dT, « 5(*(Tpm 
(R^ c''-^«rr^ to ^, 'iiR^ O' fH 

^(5^1^ 0"-f¥5p5 ck^ ^f^frrtto^r 

nT<-^ d", c". 6" (R’W ’^CST ♦Hf-f® 

^ I ^IrfR 2'-f^ to «2(m-c^ totft^ ^l 

OV-^^ 2"' I 'W 2'"-fH^to 

fto ^51*^?? <2lz;^*r-(R^ ^ O'-(fed) 

(R t^= 5 C« ?frfw 2 -fH^ 2 ' Rf^ 

^-fRR I 

Rtro l'-2', 2'-3', 3'-4' (RtR RR, 'e «£l^ RR^T CRRtR RtRl 
R*tR1RRi f^TttoR CRR l'2'3'4'l'-^ Rfs^ I 

3=i»^^rr5SJ 8 

3*2(;»rf®ftto ?rt«(Wni^^ <iiR<6-3 rtw 
tosi-fifti CRstif 5ia(-R^cRl?lR^,jpp |5|RrtPr5, totRT «rwi3Br 
<«R5 rUc tolRs-’sciW »nitwtc»i «(Rfto t 

ik iprt?9CRs 80®-f%fto tow, 

'S totRS-^SdW toW «C8Rr RlRTl *l|Rl« RRTl ; 



4^^ • 5TT«rhr‘i ^ 

^ filTlcc I itfa^ f ^ t fi i ew t tBt»i » ^ 

*rf^ «i?« «rf7dr'•#5 ^ I 

! aWCT S'a C>il?ff>H»M 'SCTRT PHIfSl'M JtJlJt 
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^*rtTf^-C^ a{fb){ec) d ^ ; ?tTtC=i^ ^ «fm- 

C9^ cm 6’5 ^ 

“0” oa, o(fb)\ o{ecl od CTf’f ^pIwI 

C^ vflSR ^ ^ C^ ^ Od-cm^ 2’6 

fin ^fim ^tf I finrtfiOT efrsrv fii^ a', (/'6'), (e'c') 
's«!'fi*?^I ^ 15 ^^nfic^ «rw*f- 
<m <^fiin,.?tm=Rr fin n'sn^ fH«t% W*, 

t^fif cn^f ^i#sri,«cf^rnan «iri^ i 

^rfim^TO ^arw^ «f®, ciw-ainir a ^pfin 




^ ai Oi 0 ^ 161 ) -a'(/' 6 '); (/i 6 i)(fix, Oi) 

« (fh'Keo ); - (01,01) di - {eo)d' m Tt^ I 

fitwn-c^ *rft^ ttlTOT a", 5", o^—I^STTft fH 

^'a(s(ff^ (2im ferPm 

• g=pyit gg 9 

6.-(ii?r Pftitft® (Wretw 

^ »ffiR'4 ’tHe ^gftor*(t?r »ife ^wtsi 

(sww Is? «i?nrr?r ^tf^rlip® 

mK ^<c»r?r «rr^ «rfv5 ^s%i i 

t 'SRJsiWf^ 5-<3r^ ^5T, 

si >ff^ 60®-t^f^ ^?n, 3'2 (7 i#SWt^ 
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^ C?N1 EJ* 'Q ED ^ ^ ¥ftTl «iW# 

EFABOD ^ i ^WT ft*f#h5 C^^tf fiPftfftf 





(point of intersection) “0” 1 ^iVi" 

Cl^-^5l?»i^ ^1 C5? TO CTO*^ AB-C^ l-'R*5r®» 

OB-CT 2-C5, 00-C^ 3-C5, CD-C¥ 4-4 I 

f^nrlftor ia/)0'{cd)r-^t ’te - 

4^ ^65^ (e»e)o', 5.-4 fiiirs 6*3 1 wtoi 

1,2, 3,4rtH’^ ^’^riaro, af-ber^ 1', 0'-cd-4^TO 3' 
^ (cd)-^*5^ TO t5[f^ I 2-4^ 

^ 4.-4ir 4^ lM 4^^ lift), 0,0, 

2 4^^ B-t^^ LM 'SRPS? 

^cirTO oj'-c^ c^ lm-c^^i ^ 

TO, '^51^^ cm ^ (TOf^ 

4^ 4^15 ^tw ^fl[in SJ^J^ ^|fTO^ aj"®"' 

'Bit^, 4^^ '«rrTO-a^ E''B"-4^ ^TO ^*l^s- 

fro 'Sc^if^ ^ I ?fTtOT o-4?r <TO^ 

0 ' ^H’pn-aTO toi *rr<- 

^ MHo* > 4^t^4^<ttf-f9’i’^<^T i 

2-4?r 4tj^TO ^ Frf%^ d'^B" (3rTO 2"-fH’^ 
^t6 ; 4^^ TO fro 

TOn 'sitoto »rf^ 2'-f^^ ^ i 4^ 

1'2'3'4',—4^ ^ *j[pftpj 

TO?1 I 

4^ <21^ ’TOtOT m ^ 4^ (3r^ 

aJia?fl '2ll^*l 4^^ ?ITO 1-2, 2-3, 4^^ 3-4,-4^ ^S} 9!^ 

.i-2-3-4c?pn ^1 4^ ^ 'srrsrtOT 2 -^^ 

«TO»T-C?PTO ’TO-ijm 2'"fH <2fCT^ (3rTO TO1 

TOtI 2i-fH i 3' 

I -4^ ^fro, ^rfw 

^rfTO’imi^ I 



»i»=p«wio. 

^ at ?t< '9 s's csrfdfii^ ^«vi 

f*hrtf>i® 'sro S*lni 

47 ^RTKTTtV TfS, ««l (triangular face) ?t%l 
TfiCRK; WI i#7Rt tWWH ^'T«-<5C*« »lftw 
anrt'«ift«i I 4^ TiTvtfi itrNC 7 (OTx 47 csvn- 

<6*1 fvfl <*tf^ TTI ^ 7m W^-TOn <l1%6 80°-1«%S 

TftiTOI ^ICRt7f97 •tpl^7#SI 

«(w ?(jtc*T, w ^ 

wr 

cm 'iw TO, (^«n 

AB), «rff%w; 

fwriR142 

ABO-Ffij^^ C*ttTO* TOTO ^prTfar 
^TTO ^ITt^'Q ^ I 

4^TO 'iit ?fJtw, ^terTO c^*R-^5C9nr 

TO1 12 3 4-t^^ c^ ^ I i 

tfl^ (11^ (SimH:^^ ^CTO!J ^%l, 2i 3i 44f^*5psc^ 

w ir f^’TW’^’Rrro ^ntpr 

’tfec ^ I 



X—9 





•istsFfwt 

I 

>CTPRaff »i5^tR c?-^ wm ^ 

^; ^*1 ^ c^^srfar 

^Iwr^ c^ ^ fttr«i 

^ sri ^ I TOT c^ "sr^H f% irmft- 

^fe« ^^ItFftc s q ^ 3Tte.?:^sfe^ S^ 




'^'''Vl 



Cast Iron (C.I.) Cast Steel (c.s.) 

c»n^i i?mt| 


Steel 



Wrought 
Iron (W.l.) 
^K^ll ^1 

c^(5i c?rt5’i 



Brass, Copper Ac. Aluminium ftc. Lead, Zinc, Wood ^Longi* 

«rTf«lf5|2(W '8 Babbitt Metal tudinal section) 
fijar ifT^ ^ WVI, ^Jtf^ > 

csrferw 



'^^Wood 

(cir^S-sefition) 



Concrete 


Bakelight, Mica, 
Fibre, Electrical 
Insulation &c- 


'C 



wt? flit*?!* 


)«> 

(?rw,’Tt<»n cnw, f*r®»r, '®W, ^Pn, ui^), f%w ’tuw, 

^'siTf?, ^ «fWt^ ’rt<CTf%^ ftn '•rtt? i 
13} riit^ < 51 ^ aPTrt atiftJI C?«?1 ^ 'SW "“(Wt®! tsi^ 
awr? TO»r ’wwCT w ^tn 1,2,... at^f^’pfiiti ’ito 
cnfert w, ■a Jfflt? ftw aPifiCT 4ajS 'sflSin cir«ii h 
'ffWta, a^mw, 1 ,9,...^wtfir ’R<W, > «Rrn srpt, CT femrlPi 
^ '5W? srPi, at(^ ^5»t ’IWR ’fsaft 

^ aw?ar?1% (WlifKa I asawi aspriCTaw? a« 

»TO5T? aaa; wtt? Jifta 4s*-1%l3t aW^a 

(Ww (in seotion)-aia sPr^ afiw, aw? tti? C.I. (?lal^-<aw? 
?OT?), O.S. (Btai^-^wma? ’wm), ^artft f»if^ S*rnri? ijw’ 
^iiiittai 



CW (Scale) 


^ ^BTTTOsnr c^ «si^ »rt^»lfjir 

(2ff^ 'Bff^ cistt ^1 c^ »rt^dRr *ffl^*f 

6' ^x 10' ^«fc«ra «rtr®5? altar ir x io« 
(:^«rar^,^arfs|^^8rr^^ 

'iPR t% CTO artOT arRf^ aitnsr^ ^1 ^TOi 

^ I ^ ^1 ^ 

), 'OT Rfbii R^c*r?r ait^rj^ 

^t%i c^ RT^tOT wi arfe^ ^ttr^r i 

^TO^*! ^n, f&canr »f^ TO^r ^ <2(1^ bf^ 

TO1 ^ TO, ^ ^CTO'6'^br^3''x6' = 16"t«l», 

3" X 10' = 30'' TO1 ar’Tff^Tcar TOvS^ ^ ^ I 

caf^n RTTO, 10" 10"X3«30 ^ bf^ «2f*rf^ 

•rrfTOI ^ ag ^ c^gf (aoalfl) <£!% ^ (3" inch 

to the foot) I 

‘W aif^ arro TO^ap^ bf^J an*n TO, TO <2ir® ^ bNi 
t^C<K TO1 %1 TO Wl TO, ^ ^TO® C^ TO^*r 

TOTI cam, TOTt^ Bepresentative fraction ( »r^mn 


B.B.) TOT; R<t«.— 


B.F. 


arTO ^»rf^ br^ (3" ^» ) 




11^1^TO,TOCTO^B.F. = ^, 

4 • 

*» i" » » » » » » « 

i»,l''i* »» »» » » 



CW ^ ‘’Ttspf’ 


'y96 


4 


»» 4* » 

» f» » » ft ft =1^ 



3 


» 41" » 

9 

t» tit V n 9 n tm — 

2 

X ~ — ® 

’‘za ’•* 



4 

*» ^ » 

**'»»• tr » 


^ 1 ^ 12 5< 3 36 

vij?f^ » 1 '' ”1 » ■ » » » s= —-■> -i- I 

12 X 66 792 ' 

C^ 1 (mm.)-^ 1 (cm) E.F. - 

1 ” » 1 (dm,) *» » » s* x^Tji 

1 " 1 (m) It « V 

I ^ bf^ ^3! ^ brcto »isit5i ^?r 

WTC^5p«t^R.P. = i-l?^; wr 5lt*l full- 

sized drawing I r(ffh'®=T I CWt^ ^ 5^1 

^ 5f?Bl^ (?Pr ^ ^ 

1%^ ^ 35 ^ I irff cTt^i ^ TO 

wr TO^ 'srr^ TOT ftiM, 1%?iis«i, Ft7s«i,—^^35jTft 

'Sr ^ to:^ (details) fTOT 

^ I mx ^ (wrist 

watch-'fll?r) C^t^ ^ ^Rf3f f^4l^ <2lCi||%^ 

^srWW^ TO ^1 I C®?R CTO? TOir R.F. Wr^"(TO*Tftf?i 

?1 2, 3, 4,*" ^NjiJtfH ?K1 I ^?tc^ 

“enlarged scale”) TO®T I Cl? TO ^ C?, C? C?^ TO 

TO??C??C?^ C^ B.F.-^ ?JTO? To ??; TOT?^ 
TOT TO? ?tft?1 ft3?k^ ^?»r TOT ?p? ^TO ’J??, 
«rR5ff%TO??rf^i 





*tt^ irfT,—CTO 'e mn <?imr^i j 

m-t «srfl«T ‘•m«fr?r‘i’» “Plain 

Boales” ^ j f^f^,—C^ C^ Tf^, CTO» 

TOT^"i, '6»TO^“f; ^ ^r"t-srr^'« 

VJWI% i'^ m “Diagonal scales” ;-Tf^’rm ^ ^ 

*ttpr I •iTO c? “c^” ; 

^ ^irnr^ “c^” i 

^<f[yt^s ^c^nr br% ^ti? ^ ^ 

I ^ ^Sc®r 12" ' 

^1TO, ^stR’TO ^1 ^ ^rtRrs <^1^5 <111:^, 

^•nr I 

(i) «3^«rt=a®i’* c^s®^ 

%irrt?l*l (1) • ^ 2 3|sfe 8 ^ CWBl 2' 

Cfr^<ri^^>^ (?f’*t1^5l <11^ 

^1 

(a) et^ cror^r E.P. R^R! 

_ cror i?^_ 2" __2! _ L, 

®*^* ^=s" 32"' ie* 

4<R 2" -2'-8"-2iffe-, 

1' 

'«r®viR 6" «|X6*8^I ' 

. . (b) 'TO M ^siR^ 

^"WK (B) ?lC5^ C^^?r (A)-'fl^ 20^^ ^ 

' ij, j 

ciwi (c) ^tt^'c?^ Iq 6-^ 



wi 

« 

4 lraw ®M 1 ^ ^ tSct ( fsn !R 144 ) I 

(c) wt? Itftm «ttw «w '5«-fw5 *«« ^jptCT 

12»PIH«tPr®M^fto,«tP5W’PTpS'l««lW^t (linch)firt>f 


tWA 

f 5 ai!Rl 44 

(d) ^tro aW Ip 

1, 2, 8....12 *rt^, tWSRI^CT alraw (3«n7 ?|C5 
(’n ^) 2,4.6,8,10, i2,->«feM ?J3r5 ’iwatm ^ 

Inches 1»rf^ Th8, ^ 0 ^ StJrfHW fcS? W-fW ^ 
( ^ ^ ), 1, 2,3,4, 6,6,7,—<11^ »fil71, 

spi ailCTRi “i^r 4^ 

# c?1«< (;7C>n R.F. 

^fiicswj- 

^rt^<i(2): R.F.irri ’q?, « «Prtc« 

itW'8flaM«< 

■i|<tfpt B.F.=A ^,CWI71'^ 48"|«i!!?«brrtj?4t^ 

^rejirenseniitiTe) ; 

4 2 

«(win '6' 8 W CWlfe I 


/'«j|«m864a*-*^f^ 


B--i 



Teet 


ypft mv{ nf-PlU 'S "TO 

^ ^ Cf<ri Wl Trt, 

^ ^ fiw Wl ?ftf, TO 

4ft%t ^ ^ TOt^f^’PTtsiWW WWim, 
TO<iScTOl^fi[^tt1?«(^^ #C»f 

Tf<[l ’3rf^ ^ Cff^ 



CVIA 

f6a5R145 

(^ 'STIW^SIS) ct^ (Comparative Scale) 

w w «??? c^, c^t^r 'ip? ^ Ti 

(in metre scale) l?f^ ^ “ffSl”-^^ ^1 ^-hW, 

»i|3R Wtilft C^<Sf^ 
^ i—WNfi (iJSR 

'Stn ^ Virile® ^ R F. ^ 

^Wwis c^irr*rfScacfti(^ 

^ TtCiRT '«Wr 3^;^ cw,- 

ftcijtfiiirrt (km.), m ^ 1 

(a) tflTO ft^-cronr E J. ^! 

(1) ftCTtf^*l,000 X 3*2809^*1,000x8*28089x12 
-39,370*8^^1) 

3"__ _ JL_ 

' B0 X 39,370*8 ’ ‘ 787,219*2 
20 

A B.I. m cnc®!,— 

C^ s^-eo jbm., 

.*. e*-X 20 feTO. 


Yarils 



cw ^ 


6" ’in ^; vW ^ 12 ’ITO Wfl^f ^ 

^ TMI, ^351^ «tOTm ^’U 10 fee’ll fjjfel^ I 

*D “Ul S_ 1 _ 

• ■ 7,87.219-2 

(I) cm i 


TTo 


Kilometnt 

H-1—I-1-1-1—I-1—I-1.-0^ 

20 30 40 60 60 70 80 90 lOO 110”’^ 


^ 7,87,219*2 
f^iR 146 


(b) i*t^-(wra Cf’f s 

B.F. ^ ^ nftc^, ^— 

1"* 7,87,219*2" 

_ ri 2 ^ = 1 # 1 


••. 6" - 6 X 7^7,219‘2 - 47,28,S16-2 ^ ^ 

= 74‘64>[ft>tl 

^ «1’(1^ I 

-ff429' ^ >5^} 

««<? >i|^ »Prt5f WtW TH-T15!1^, <W 

^■rtsiim >«¥ fiww w '5tw 'SM ’fftfl <«w-<w ’rii?n cwi^ 

^1 



»rt*ft?«l « TO 


(M) 

10. . s 1 

'0~' 10 20 so 40 80 60 70 

w^iFa 

tfejf^ U7 ® 

“Indian Standards Institute” JftW 
(?m ^ CIC*H (Standards) Ml ^ CWl 

^ I (Tit «i«rt^te 5 TOST, (i.s i.: 

696-1956) (Tit (TR-^, [ fk ST^ 145 'Q 148 ], 

^laSTIt*!^ 'ilt cm «t5f^ 

Fset F(W< 

40 20 0 4 0 80 120 160 200 

1 . .« ■> - ]_I_L-_I_I_I 


‘^KB «1«IB ^ 

148 

ftl^rsT^ CTO f%^Ti stto <sm 

’TOftt*! cvm ’IWCTJ )c? ^ I %I(1W Wt, ’it'ffill «J>f 
W'Sjfe, T7-7nJrt^'8 5I1^, ftW^'S'SKW'Sttn*!, 
—<ifcrf ^ ll(i<lMI (In two dimensions) OWW 5W i ft4i 'Tft f%<i 
(in three dimensions) (?fl5I ^ STtPRI? CW «l7Ri ^ftPS 
n, Wi ‘’»#5W” Tl ’BlrWW W m (Diagonal scale) '•Wfi^K 
•K?,-CTO H 2!(>^ ( ’Tftn,’frtl« CR I W 
«WrtW«I CR 1%* ^ 41W !|11 



\.A:^ 


^ ABOD ^t4|v«Wi«l, BO (diagonal); 

^ ^ Wsf 7Si^C*r ^ I ^ C^ 

“fH” B-^ HM ^dPI? 1^ 5[CT, \5C^ Cpft 1-1 

c^^r 'i wfr^ BA-^ 

^ ^srf^apr i aprt’t^ 2-2, 3-3, <2rff% 


• C D 



^ 

1 


1 

i 

1 1 

1 

! ! 


' I 1 1 

"vtfWWtgtgi” cvm isr5'3 ^*1’ 
ffe? s?‘n 149 


B 


c?r^ c^ ^^tar ^1 ba-^ |, I ^Jtfif *it^ 

} 'sriir w C-c^ 'srlwT?*! ^ 

^5Tw B-^^ A-^ ^it^aR I 

(third dimensional) cm ^flr® ^ ^Ttarm 

^ AC-C^ 

vftit^\^f> i^ I ^*f, ^ 

^<1*, *r*rj^^ 'Q ^‘"T ^ (up to the second 

place of decimals), ^ (BA)-C^ ^SR?^ n®tl^ W 

’vftn, AC-c^« ’isTR 

»rhrR«i-c^p:*nr • c^®^, ^ 

IJy ^ ^ (BA)-C^ 3-^<f, AO-C^ 12-m W 

^1 



(1)S ^ If Cffte«» A R.P-nfl^ 

1 ff-ix3x la^se" #n. 6"-t« W i:^5r 6 cifTflw, 
^ trfw’w w 0-f^ w ^c«r,(^ 

^ t^;r5ii?i^ «tci5j^ ^ OT^rtlc^ i ^ti«nr, 45«rfaw«r, 

1,2'S3lk^f^^i vii^R Tt^i «2rf^ 'ii^ *w 

t) 



2tCTO 3 ’fw 1 7 C*f^’ I ] 

fN^iso 

^ w ^’f 5F?r j ^ «ft^ 

«Rfj|in ^ ^1, ^ «rm-(nRrRr to 

^iTOrRr cw ^5? i «r^ ^ tot “2”-fN 
'otm “12”-f^ ♦IfB (fiar5fU50Cif«t) sil^ >6 

’Rtwfsr nc?rTO, 1 ^ #; 

|irlWi(2)S R.F.-1 (IftCf ‘‘Full sealer's 

“^jfRFfe^ 5RW) CfW, If, WW^^f'SWr^ 



Hundredt}^ 


?rf * isi 

Cf^<11^ ^ ; (iW^ wWTO 2*06" ^ 

wH c^ TOl ^fiprl, tiwtw fK vii^ c^rti 

I ®f^, wfifwic^f OT ’vt^Ti, ^5|i ^^ 

?*f W ^1 v£i^ TOt^»f Ik^y^ 5 
fe«i^«f:-T^ W5 ^^rhRifr ct<\ ^Iot 5iT-iri^^»t (o *9 
/w fe*fi:??r lo-fBI^ cwr •fitrwff ^ 

<tR *tr!r o*8", 07 ""-^jtft 

^ ’Rt^tPT (ft3f^U51 

^) C^ ’T’^< ^ 1^ «fRf?[ ^’06" <2|TrfiT «NW 



^5^, CTt c^ 0-fk^ C^ 9W fe^ipivs S5t^ 

C^ C^ C^ ^tC5, (?^ 1^. CT 

CT<n;0c^>p<^511^ 

CT^ri 2 ^4m?t0} ^ Sill? 

?TO 3rOT?^ (3W12*()a" 

















w 

(Scale ol €liords) 

“^W” (Bectangiilar protractor)-^ 

^ [ tfe5 (nib) ], ^ G, OHO. Wn OHOBDS C»W1 

^ “C^ (^-^5pf)| c^«i 

CW ^ ^ ^fS Wt^ 'STfO? I cm‘\ 3^ 

^ ^ wi ( m ^ ct-c^ cto 

^ Tfe^ *flnr I 


a|K^-C?^fce?^j^1?l ^rfirs 

^ «frr-^ cw 090^ 9ofe m «nri5; ^ 

Tfif viPF v£|^ t%f3l ^ I. -^f? CTO C^*! TO1 

^"^5T?r *tt3ff6 "0”-^ 

*5^' \ 

/ \\ Tr%i c*rf^iOT 60-^ ^ 

X \ N 

/ ^\ \ 3Pfn ^ i 

yT \ Tt’fW *1^- 

/ \'| , TOt^ ^ TOT»lf5 

Q-(0.007 1 0--^ ^ '® 

f6a(5Rl62 > Ft*f 

^ I ’ff? so'-f^fsnr c^«i w TOmc^ 

<j^TO c^9nr ^-toi 0-60 ^rtn «t«, 

A-fH ^ 

B-f¥^ C9f ^ I OB C^’T ^ J ^ /.AOB-C^*! 

60 -f%fer I 


(0-607 

fta(SR152 


•fTOW, ^ cTO cTOt^ f%fsr 
f^*lfh5 «srf5Nl ^ i 4JTO OK«r 0-60 

cTO«Rr ‘iw jTOir ^ O-A ft*?3W IWi ’R i (Hf 
(m o-Acv Wf<r ’to «<PF Ffn ^Ti, <£m cTO*nr 
^•wTOcif B-ft*5p^ c9f ^ I' tota<i *Tt3rrc^ ab-v 









^ 5rff^ *0’ c^ w ^ c^, ^ 

c^i c^ ^rU’hr f^^i^iM?r ^*nr nt? *rf^, c^*ift ^ 
f^finr I 



c’fc^nr »r«F9r^ c^ci?^ OA- 0 - 6 O 


laWf-Kl^t-sacv^-ri (Engineers* Scales) 

«fjTftlS‘^ ftar ws[^ ^ f^^f'^tsrfhf m*rrms *ijfT?f% 

(full-scale or fuU-size), flaj ^1 

TO5T; ^ ’BfSr 

(Ruler)-^ ^ TO? fBl? C?i:i? >rHf^ 

w=nr ^t:»r ^T?Tr® ??T^'W[?’«i^sfl ^ j ^5f ^ ft«? 

c? R.F.- ^*1 wi , «lf%TO ^?T? m?Tc?T 


qjim Ti c»f#Sft1>T?- ^<«Ri bf^tj f^n*! ^?i 

^c? ^1 fto ?? I ^ «prr?m-TOT ^t? ^cro 


Tf^rro film? C^ nt'9?1 ?t? ; '$T?T? ?t?i *s^f^ h h h 
f%^?i ^Slew'S ^i^sm ^ ^?w? ^TOif cm cm? 
TOT m I »iT?T?t52 ^ ^??iTOn fi^ m, m ^?t?i 

*ft ^51 ^ C?1^ (card board), (vulcanite) “?^ 

(box wood) 5|t?[? ^ fil=Pt? f?C*r% ?^, ?T^? tf^, ^??1 

fg^m? ’rrmr ^t?«fhr to 
sptf? mw ?>rfe^ ??, f%^?i 5WI fitc?m% 
«r^c-r? ^ t^^m? nt?tc?j «i^i cTOi? Ttrt? to 
^ ^ftTO ?? I c^FnflSc?^ swt? ^ Cfft?1 

ijT? TO f%^?i c^^tsf c?^'•rfv® TOcw 

> wt?’rt? (?pPnn enftar ft?i to m to »re?i ??, 

ill I cm? W A H 12"X tf w 

c?Ti?^ ^ m, m fitc^roRr® ^’pft?^ 





A- 

R. F. = i (6 ^«IP 115^); 

B— - R. F.=i ( «rt^ 4 1 ^ ) 

W R. E.=t ( 2 1 ^) » 

0— •“ R. F.-i(ei1^3^1^^) 

vH^^R. 1^); 

D-R.P. = TV(«rf^l^C«Pl^) 

E-R.E.«iV(«ft^l^’^l^) 

R. E.^-sSr ( 1 #); 

E— ••• R. E.-nV ( i 1 l''*3/i.. 

G— ... B.E.=-^,(«lf^ " l" = 4/i. 

^^R. E. = 'B»iff(etf^4^«Pl^)i *» l'' = 8/i. 
2— .... RuE. (<2lf^ i 1 ^ ) • l”*“6/i. 

^iW^R. E.=TiTy('2tf^iV^«^ 1^); • l” = 10ft. 




fW*? (Dimensioning) 


«rrW (dimensions) 

*«rt^,—^<K arr*rm 

'aif^«'«i % wt^^, ^t=n «iTr3 Tsrt*rrT9 

^*(mr9^TOr *rfNi «iaTO i t®i^s 
#srrf5w s[i?i ^t%i i 



(srr*tt^^ am) 

168 

Dimension line—(),—Extension line (^ 
am) Gnide line (C^ ), ^ j 

fiWsrfS^ ^rRWtW mR'tN Tf^H TO7 *IHT^ CDimension) 

cwi m I «rwp ^ c^ am, 

X— 





>9h 


'sOTr ^ ^ »rnrt9 (xV ^^ «rr*rhF 

ar«rt^ ^ ^T%1 i ^ 


^p»im oi^cs^, 
i ) 


^^nPRT^trfR; 

(»r^< Wr& ^1) 



i ^^n=(^’') 


TfW 

’TTwt^rs 

'5rr5'Ntf^- 

u 

C^ a«f1 5?1 
TT^I Wrn (Centre 
line)-C^ srr*tlT5 C?r^- 


(4^c*ri5-CTtfrt 
^ srft) 

. fN 5R 164 


5rl I 

^rrnt^ ^ 

<^tU9 i" fK ^- 

mi 


^Ff^, mtOT 'sim; ?Ftf^ ( m ^ cnl^ 5^1 

^ c*r1%c3nr) mi mr^ i 

^ srrm qpri 

^r® mtc^ c^T^ ^1 *fri> 

mi m; m m, c^Ji fwp mfw 

cmn m i ™ c?'qti m^s to 

I C^^l «2tlH^ C^V% ^FTCf 

fst^n mn w t^fsi, mi 

?^l ^fwl Cmi^ CTO 'ifro A, B. 0...., a,i3,y.... 

^^5jtf^^r%i, TO ^fSrm mNi ^^«i fes m i 

■srfm? m >iim-mr^"f (vnlgar fractions) ^^ItfTO, C^'^ftc^ 

opprstc^r fttro wcm srcm f^’imi srrm 

(3m5TRmm,((TOi)m¥; <^Tm 

^ (cm 1/2), (?rem Tfe^ i 



Pm • ^8^ 

8rf*rf^ fro ^ ^ *ftm »i^^- 

^lOT ^ ’RJOT^ •WCT I 

«iT<Tr^'«Pi w 'srr^ ^ ^Fpr® ^ 

»it«rr^*i c^ nton ^T? I 

(radmB)-'il^ *rfTO^ ^ (diameter) 

3psp»f5 ^ ( ’St^iSr) ^ C^ 'Sf^TO 
3m: taper ^ I 

CTfJl cm ^ (?m TO53T (flat) ^^C*Rr fil^ c’tw^r 

^?r ^ ^ ^ ’ippc^ ^ bfT^ 

> uq^ ^pyfl«j ?FpC^, ^Stm %l taper 

^c^ et^ 1 ^ brr^ i" ^ 5 ? 

^ taper vSi (“one in thirtyaix” ; ^^®rtT 

“^fe*t i£PP” ) m V(i taper Pc^ ^Pr® CW 

wisr^Ti ^riPrr® 1 5 ?^ ^ “i in 36” i 

“1 inch to a yard” ^pTl, 'S’ ^TOT ^’ST Tl 

<TfC< ^pf^1 ^$1^ nro 36 'iPf^ 

"Sism 1 PPr^ ^ ( 153 ^Cn f53f ) I 

c^ PffI c^ CTO ^?r sral el^ ^ ^ 

«iisR mro ^ c^f 5iTO cTO ^^t*Rr,~'ii>R P ^ 
TOtm nP^ wi w 5i^tc^ T[p59i sn ^Pn ^P*ip5^ 
P^^, Pn ’rjfhs sfTO ^•fPstr’f, 27 .r.s. ^ TOi 

'"Not To Scale **) ^Pp^ #iC15 dlPl ^’fP^ (3f^ (under Une) 
ferP^ ’ITOnr ?P TO^*I ’iPpC^ ^ I 

pc^ €nr5 <2mOT ’ItTO ftTO^ *t^5p5?r w C^<TO 
^Pr® ^ i P^ p2t*l, C^ Wl 
^^'6, »n[< ^TOtP^ ^ I 





>81^ 

fla<i)s ^ ftcara ^%sr «ltf%i?r j 

fSai (ii) s srrniT fwaRr ^rrfro; 

_ » 

^ ^f8K^ (extension line)-^ i2fC?I1^ ^ 


fkm *rf^ *ft^ ; 

6 



(i) (ii) (Hi) 

ffeusR 165 

fia (iii)S '6 ■f %^'9 

^srr^i 

owl ^ ^5^c9r«» fbWisr 

I Ttf^r® 




1. ftl ^ «rn:^ ^ ^ k ^ |gH ^ j 

5nr»R;^<fc^ ^ W ^ti ^ ^ vu^ ^cg t^ 

c’itTO ^ ^6 

^ I 

2. 187®‘5; 300"; -30* cm C«lttjt^ ^ 

^ I " 

3. 'il^ ^5(55^1^ WinrW 'STO WlC?r«n uqiR^w 

c^ c^ptci^ ^-'sTC’f ^’f ^ I 

6. ABC ^srf^ ^ 'srr^rnr Aif*r5^<i», 

BO 'Q AO 2*5 } f^'sjC'BRI C^n-f^RfS?! ^ ^ I 

6. ejwf <2^?^ fw^m AB-^ ^*fw 

^851^ ^ ? 

7. 4'’I’rrsf-^’f ^’f I 

8. 5”-t^ W AP ^ W ^ 

AB-1; BO»li; OD = lf; DE=2; EP = 2i,—«RS5^ 

I 

9. c^ ’mwn^r 'e ^ 35 ^ 2j ^ ^ ^ 



5rr*rftr«i 'e 

^ ♦ifihwr 

11 . 

(sr^t 

12. ^ 6 2*6 p 

CTO *r^f^ CTO 

^ TO1 TO1^ I 

*ff^ Rr® c^ ^ <tfc?r, TO1 ®rf^ ^ ^ 

13. Cfm 3 c»i#M^ ^ ^ wirni ^ 

^ 'TOIC^ TO1 (horizontal) ^rjtC^far 30®- 

f^ '«rt5rf^ (inclination) TO^ ; ^iTORTtC^ 

*fft% ft=!p5 I 

14. 6 C^lftft^ ^TtOT CTO nf^. #1^ 3 ^ 

CTO I 

"^TOT^ '®ll^>S (points of contact) ^4*1- 

c?rTO TO1 CTO c^r^rfS^ i>r^ ^ 

16. 6-C»1#&R^ '6 3-C5lftf^^ TO»f^ f5 C^ 

«ra(^|f^ (horizontal) (ST^lIC^ «ltC^ ; CTO^ 

T^jns 'iRR*! C^ ^^5OT C^ 

TOtm 6 C >f l ^Pl ^t^ ^ I 'i ^ 

16. ^*(OT «t^r5 ^*rfm ^ w %i ^^rf 

^rtTOM •‘H4 v (common tangent) I 

»iPi;( ^SPF ^ ^srf^ ^ :qt^ fSpgC^r?’l^ iW^ 



18. ^ t^srfS 

^ ^ ^ etroi^ ^pfwi f®'« tiPF 'iwfe ’Tt^ 

i£wft t^'fc^Rr ^rr^ bf^ to ? 

1 19. TOJ^W ^ 

^=31 ^fS 'srfro ^ ^?r TO ? > 

20. 2F'^^ TOJTO 4SR 

FTf^ f#«i^ (Stc^sppft, ^^c3Rr ^ ’ipftTi th? ^6 ^ 

«irn?F I 

21. ^ ^^fbrair vii^ ’Tjtm ^ 

Fff^ ^ ^ Tf^ TT^ ^6 ^ 

^ttc^ I «£i'cwtii ^'sf^ 'TO, v£pr^ ^3^ui 
fs TO ^ Ti c^ ? 

22. ABCD JjtPlte i ^rsr AB '6 AD-TlW 'SfC^SlW 

2 BO 'Q CD-TW5 3*6 I ^ 

trrf^TO^ TOj^ 'srfro i 

23. 22-05 (Sff^iir ^tn 5-CT^f^^t^ ^mRFi^ 

y£(^ fai^c^ TOm?r fs ^fro to 

TfOT «2lOTC^ ^ Tf5 'e ^ T50F ’^fIwI ^ I 

24. 1*7 ^ TOJ^ ^ 

'sifro TO I 

25. 1*5 (?!^^ W.tCTO TOITO <iW 

'srf^TO I 

lf»W 'S 

26. I'-^sl* TtTO ^*1l?r'^Pfft w ^fro TO I 

27. TO*f *t^i*^?r c^*i TO ^^Iroi TO f 

28. W^^^'rfTOTO I 



7it(rt7ci 


29. 

30. 

31. ^ C^t«l ^ ^Tl ^ ? 

32. li"-^^ ^ «r\5j^c^ di^ "srf^ ; 

«£(r5j5p Ttf?r hr^ ^ I 

33. .'WS ff.^«r 

^ j wbr^^? ■; 

34. IV'-^ ^ ^ 'iWF 

^ odt'Aj^ tt^ f 

35. iV-^^ ^ w^ ^roror ^ 'srf^ 

^ 'e errsj^ Tt^ Mr ^ i 

36. 2'-^^ ^ »il^ W TRf I 

37. 2'-^^l» ^ 'Sf^ Tf?i^8FC^ 

^S[f^ ?p^ I 


38. 4"-^«P Wn^t^'«2V*^«l>M^<TN- 
f^1^l <£1^ »f|^ 'aiRi'Sft ^ I 

39. ^*fOT ^*fp®t»nr (1) srff^^OT wm ^*rt=T 

^ ? (2) ^ fH(pointof intersection) ^1 

2i"-t<i» ^nrft^ c^ R‘*i#^‘, 

Frc*nr&s5^ w? 

40. 38 C^->PR ^'eTl fm^, 

(Perimeter) ^ I 

41. 4i"“^<l» « 3"-^<P fW ^♦ThP ftfti ^ 

•tft^l^rnr sr^fjfH^^ iV-^^ ?pr 

m 'iPF 

"^rfrowi ¥? I 



42. 1"-^^ ^ 

(?FR ^ 

TT?, 'Slf^ (normal) I 

43. 4"-^^ f\i 'Q 24"-^^ *tTti:’f?r 

|i^a^rf?r 'e ^sti^^r stt^ 24” t9[w 

44. ^ »iPP (involute) 

45. f^^rf^ (directrix) ^1 C^ ^ 3”-^^, 

^ ^ (abscissa) (parabola) 

^ I ^ 

ac5iw 

46. f^ ^ cm ^ 5 

^ ’ntPr^ ; tm ?iJt5i« ^c^TfJ 'sdw i 

47. (?FR fH 5 

?fTt51 >0 ^ I 

48. cm 3 'Q*fe«($Tsf5-^ 

2 (?1^6f^t^ ^ ^ ^'« "srfw ^ I 

49. 4*5 ^ ^ ^sihrf^ 

2 ^ 'Q 3 ^ ^<ltf*f!-WT?r 

<f%»r, ?ITrsi '«^ ? 

50. 7 W ’RRbrf^^ ^ c^ *rT? 

m\ i f^«rm «f fei^ 3 (?i|*&f^ 

2(?#^ ipr^rferfr^; ^ ?(m'«. 

mT=i,#1^^ 

61 . cm »raTO^ 60 ”-t^ 4 ^:- 



4 


^ ^ i ■' 

62. ^ ’RRmi %<(tt^:-wnr ’ifl^ 30"-f^ 

60*-1^f3f «rf5it^ } TO[-a^ ^*tOT «rt^ ^- 

(sr^rt^ 4 ^*n:?r I i 

53. ABO vi)^ fai^; OAB-C^fl'^>f^iai, 

ABC-CW 60“-1^, ■ AB-’fi^ h”-t^ I Ab-^ 

30*-t^ ^?iwrc^ '« ^ 

^ 1 AC-c^ bHj ’*1^ ^ ? 

64. ^ '8 

^sm 3P*-M^ ^51^. ^^fcuTO^ trjH 

's I 

56. 2C»#I^ 

30®-f®f5jr® ^sTfJR^'SRTf^ ^11^ i 

^ (plane)-C^ 45®-t^ ^ 'e ?tjm «(f^ 

’^RTI 

67. 2 C>lfi?f^f?l TTf W 'srfC^ C^, 

^ffnrnr ^^c-wnr ^snrf^ •, ^s#® 

’^RTI ^(ST (plane)-<^ 30*-t®i3f ^8 i\d ^ 'Q 

I 

68. Ih ^ 'sra^Wt 66-'iBr ^ 

^5t^-^prtfSf, 45®-f^fef® 

TirR ^ I 



VUVaQSIMl 


S*«- 


• 69. li ^9rfl' 67-^^ ^ 

^p%i ^sWr ’jpTfs^, 30"-f^ ^ 

^Ti ?fji!r «[f^ ^1 

60.^4iF^ ^ c«i, 'ai^Ki 

^ "fftR (horizontal faces), '6 

^ nH (side faces) j ^ « 

^tf9 ^srf^ ^ I 

>if^ 50*-f%f2j 'srRf^ 'Q ^ “R'R-'s^r 

m\m\^ i firm 'Q i 

62, ^ (edge) ^<fS- 

’Rtwii?^ ■<ft?rtci 'Q 'smm *rtf59r 40"- 

^5rf^\5; firm 'e 1 • 

, 63. ^ 62-^ 45*- 

cwn ^ ?rrm 'e ^ 1 

64. 

^ *rtf®9T ^fro^iir ^*fnr 

^3o’'t%® c^’ ^firm >6 »pjrrpj 

m [ si^ TO1 c^’ 'spmm ^ ] I 

*iflwf 

^«fs-wnr *i»{m rggr 'e.v^i^ (end-face) ^fTO»ra ^nnr 

TtPnn W^ "STfc^ I ?tm'Q ^5^ 



i 

66. ^ 35*-f^ ^ 

67. Tl^ ^ 86*'^ C^«tPfti ^P[%t^ 

> r > y 

fe^*i f«WRr feii^t*f!-w!^ ’T^rtwn^i '6 ftistt’Sh 

?rf^ ^sf: ^csnr 46®-1%&r3 "srfsp® i fttfOT 

68. 14"-^ ^ «36*-M3r €^«rPPfl, 24” ^ 

• , ■ 

%»<^*(s-wnr 46"-1%fsn:^ ^sd^; ^Tpr ^srf^ ^ i 

vfl^ ftffcsnr 'srt^ft^ 60-W^ ^?p5c^ ^ ^ ^e 

69. 2 '« 6 <7i#f^ brr^^ ^ n^cTf*! 

f«t«fOT 'Q fe<(fr«(s-^,—'« 

^ ^*Tc\*r1^ ^srrc^ i ^«fs-^C5iir Pc=? 

40®-f%flr^srr5n5 'e i 

70. 2 '6 6 (?lfi>f»ii>l4 ^ t^fW 

^^fj-'scspir ’irf^Tc’r'5rr«rn3nr 'iPF 
'^OTT ’Tf^ 26**'W^ ^rfsrfe^ srm'« 

tpTTfJ m I t?T(^ ftRfPR Pc^ 

30®-f^ 'Sim ^1 srm >8 ^ I 

71. ^r5-^^.W^1^»pm?[1^‘iP(Tf^^ 

(^ “mft*) ’Tdrfw 1^*1 ^ I 

72. c^r6-^<p'fK^PPStet‘iPfT[f^ 

»ffl^ 46“-11ifir ^sTRfto, 



4 


Tr%l 36®- 

^rt3R5 wi ^'«R^ ?uk «•(p[tf» ^ I 

73. 2*5 Tl^ ^Kt^ >8 3'5 ^55^1 ftfti 

c^ PiTff^ 60®-f^ ^fe rg 

^ftr^; Sot TDt^r '9 ^RltfS ^ I Sot^ vilSR^TlR 

^Tfeftt'e OTTTg OTI^ "srfOT-^ S«(tt«fs-^ « 

^»prgc« <?lt^. v£|^ ?OT ^e ^ i 

74. 2 CTfSfSl^R OT 9 4 (TIISI^OT ^ Sbb^ ftpli (?Pt5( W 

Pr?rtf^, vij^ (edge)-C^ 'ftOTOT 

OT?ii li ctISPOT ot SniR 

W^tc’^r j xsi^^ ^ 

ts’Tt^ (?f«Tl OT (R Sot TOT, ^ OTTt 

75. SnOT W55%OT ’tftOT PftI '9 R5f?(in «R^R '^PP® iiPF 

w pRtfro^ ?fm ^9 tprtf® i 

76 . Sot^ ^pOT*nr R?RR 'si^OT ^£pF ^ 

t^tlTO?r ?frR ^9 ^aprff® ^ • “* 

77. 2i CTl Sp tR OTftftI OTH (one face) 

g Rt w f^ fP^sRnr >ifOT ^ 'OTf c?, OTtJ 
OT S^^jj-'gc^nr 46®-1Sf3rc^ i 
OTt?c®^ cOT <?FT®(t^ S<(^t*fs-^5C5nr ^sra^R, ^9 ^15r®c‘<?nr 40 ® 

^Brr5R5 cq^ m wi Sot 

78. 2|(7ltSfifet^OT«4C^#tf^S55^f^i COT 
^P^ROT S*1W, Sot <3^ C^%l C^ (edge)-C^ 4 CifOT 

’Tf|lJ60®-1S®OTlSc^OT^^FflTl^^^ 
^^TO^S^^®c«Tff’OTOTr I ‘OT ^ ^IOTOT 46®-1Sf3n:® 



Mb- * 

«rR^ ^ m, ^ c^ 

W i* , . " * 

iprTpr«?fm ^ r ':>■ '. 

79. 2 li (?0^ fiPti WPJ? 

^SfTOT ^ 

» 

mi ^ ^1 m m ■ 

’if^ 46‘*-t®6r (^Ftc*! m'®, c^w®T 1«rfR?r ^<rg 
wirmp 2i c^R[^‘ ^s f^Tl c^ 5f^ m, c^f^ 

«f^ wi ^ I 

80. f^^sr ^t^'®C9ra ®Tm "^Tf^ftOT 'ipF 

m ®r?f "srormp ^|tom 40®-Msi 'q 

^«(:-^=!r »rm?rrc9r •, 3 ^ 3 

^s f^i c^®csj?r mi ^tc^ c^ ^1 m, ®c^ 

c^f^ «im "6 c^f^ TO I 

^®i 4C’iffeWtir i ^ ®tm 

®t3W ^immr TO mft® 

c^, f^irrf^OT m’^^!-'®^^^fm4o®'f^ 

^Hf^ T ® TO® I 3 ^® 3 'STOrm ^mr 

TO ciif5i®®r ^?ri ^f®®, 

ffTOT^3Tt|®46“-1®te'5rf^ 1^3Rrc^f^?frR'6 c^pR®cm 

filf® TOT® TO ^ I 

82. '«i?^W1’ 80-® TOi*f mm c^® 

li (Tl t^R fr C ® mm® m « 4 ^5B®1 

f^tl^ C^f® TO ® (TOTO® «ff!® TOT® TO mr 1 

83. ®ft ^m® »lsRtc®t% t^f®tf^ ^m TOtt®® TO 

ftferm 40*-t^ cm*imfm TO»TOmftl»R®f^‘i 



81«82-^ ^ 

I ’ 'r ‘' ''^' 

X ■ ■ ■ ■■ .• ■ 

';^84. 3*^CT0fiTlt^ ^ ^1 '8.'6' ^ ^bf®1- 

fw ^«ftm 

|^rt^li»r ^ <ifr^5^ vto t?l^i 

^Biror^ri ^ i 

¥fjTJii7F 25“-f^ ^f^r$ «rT?® *w 

Tfll ci^f ^ «c^sTOTir isff^ ^sit^ 

TtTi '®r^ I 

85. ^R?%»I^ 84"'il^ ^*f '8 f^^«l 'iW w 

\ 

♦rfswgff 

[ LSI.'STS^C^f^ <2t'«rm 

86. Eepresentative Fraction (R.F.) ? 

87. OT ^ «r?t^ ? srt^ 'Q ^ i 

88. ^ 4"-^^ ^*Kr 6 ^-‘iRT Wsf, 

^ K.F. ^ P.F. 5lt^ 6 ^ >8 

C»f<fel, 'il^ (??5l ^ ^ I ^ ^ ^ ’TMI 

89. R. F .=it c^ ’tfcr ^ ^8 ^ C*f^’ 

90. R. F.6-^ W C^ ^ ’TW ^ Iji? 

91. l”*40.^-^ir v£|^ C^ TO1 ^SlTtr® 2501^ 

wi } 'i c^ ^ ? 



Hs 'BUR 


92. c^nsf ^=21 <rf^ 

R.i’. c^,— 

'«rf^ I 

V 

93 . wrc’ftstsr ^ f% ? 

94 . «f«f, 1 ^ 'o cf«rte^, ^ B.F.-‘iRr c^5r ^ 1 

95. ^nnr^C«iEC^ 2 ’f«f 

c^ ^ ’^RTI ^ cm 4*57 ^1 '' 

97 . ^1 w^-cm^ c^t'i 

98. ’Tt^lZ:^ 36", 59 ".'« 76"-f^fsl (?Ft«t TO1 ^ I 

99 . c«ii$rr^ffetOT ’m^nj es^-ISI^ c^«i ^sit^ w^- 

c^c^f^ »it?frc^ ^t®T^ 

100 . i''=40 cm^ srRf^ ^ 

c^ ? 




’*|R>»1^ (normal). ^ <■ 

C«(ti:«i^ b-i 
^:»(Tv«ntt^ c<s\m^ 

4*) 

io^, i^s 

'SJ^, ««, «8, ««, NWS, <0^ 

'Bpi^ ^ «• i^^r® 'sb- 
'» ■,; <21^ 'fib 

’„ ' *(mm* 


t 

>4 

' 5 #i, ^ 8 , «» 4 , '! 9 «», tob, 

'« f^^l ^»4 
Ti’fm ft9^ <94 

" , ^ <9^» 

*> , 'Sltbbl^ ^S[^ «sb 

«, n?rhf« ^nr^ < 9 ^ 

» , ^ <9^, ^Sb 

iSfVto <2f«t'rtt i'S* 

^’Tt^ (minor axis) <9i, <98, <94, 

< 9 ^ 

(vertical plane) ^4 


V «r| 

C^ i'®<9 

'srrsrst^^‘tw’ 

'srrmnr > 

) > 

<*i, <9d 

‘^TT^r 

bi ( ), i«b 

>9 


'aj^W 4^ 

b8 

C^«r 58V9 

4^c^ *^4 

^F-’W, i, bi, i8 
^<-^r[5PT ^vab- 
^P^"C?®I b8^ 


X— 







vfftc*r'e?!tTt5nR ^'«» ’ ’’^ 
c^ W-^ ^ftr» ^ ^ 8 

C^tfi (ol^inato) 

CTO f, 8>, 8^, »9, 88, 84, 8^9 

» 'ec^^ft^rtwwi«», 8* 

>^8 

W W51 

<1^ ‘9ff^^* W, N98, «?» 

T^51 ‘<?mm’»'ai 

It 

‘9ff^» ^spup^ V8\S, V98, ««, v»}9, 


^ »«, 5>», ii-S#, 

€ iil, iib>, 

efc^*r 5»v,;»?», io 
(solid) 


^»«v, i.i, 

„ ftt^(c^»rft3r) 

„ „ *nw 
^ c<2ftSrr#(^ 

*^Tm (?Ft«i 8^ 

f^-w5i?r Vi 


C^-f^ (sectioiili! Tiew^) >^8 
T^US^ C3K1 'a^ 



^ ‘S>, ttr, 8 

48 

jjtf<lf^m'«8 () 

i n 

i, >0, ii, ivj’ 

i * 

„ ^ ^4 

„ C*151 i,i%iV, is 

„ cnt^ i«» 

„ i, •* 

/ 

» , 

i8^» 

c^ i'»*» 

«im *!>, 
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